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dcuibilie “Working Power” teamed 
Power Hant with “Fighting Power” 


On Mars bombers, Navy aircraft 


and blimps vital working power is supplied by Lawrance 
Avialectric Power Plants, using Scintilla Aircraft Ignition 
equipment to help deliver the vital spark. 
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for the 12th straight year.the editors 
are proud to present their biggest spe- 
cial issue—this, the Yearbook. A total 
of 115 American types are presented in 
engineering three-views, photographs 
and text. This section includes 17 
ielicopters now in design, under con- 
struction or flying. Altogether 200 
different American, Allied, and enemy 
types are portrayed, including 25 of 
the Nip’s newest, many of which are 
sketched and described publicly for the 
first time. And again AvIATION pre- 
sents its aircraft and engine specifi- 
cation tables, a job unmatched in the 
aviation publishing field. This year 
the tabulations include the first specifi- 
cation tables ever published on heli- 
copters, and the most comprehensive 
job yet done on Jap planes. The Year- 
book starts on page 119 with a special 
table of contents for the section, which 
includes 15 pages of AvIATION’s 
Sketchbook of Design Detail. 


As ye editor sagely points out in his 
editorial, these are most important 
days for the aircraft industry and the 
future of America, for it is now that 
aviation policies must be established. 
Perhaps no one is better fitted than 
Gene Wilson, president of the Aero 
Chamber and vice-chairman of United 
Aircraft Corp., to analyze the problems 
facing the industry and the country. 
On page 110 he presents graphically 
those components for a national air 
policy that might well provide the 
ioundation for a lasting peace. 


Where and how to sell airplanes—and 
everything that goes with airplanes— 
presents plenty of problems for all 
nianagement. Biggest of the problems, 
of course, is knowing the competition. 
Our financial editor supplies some of 
the answers in the second part of an 
invaluable series; this month’s article 
starts on page 116. 


The mass of propaganda and confus- 
ing reports about the Nazi’s V-2 rocket 
bomb seem to have muddled the pic- 
ture badly, so much so that it’s well 
nigh impossible to tell whether it is 
really a potent weapon or just a topic 
or Jojo Goebbel’s mouthings. So we 
‘sked Willy Ley, who’s been a student 
*t rocket propulsion for many years, to 
‘PPraise the thing, not only as a mater- 
al ot war, but as a phase of aero- 
— You'll find “Evaluating the 
a V-2” intriguing reading; it 
gins on page 212. 


We're Particularly pleased with a new 
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MAJ. GEN, KENNETH B. WOLFE, who heads 
ATSC's Engineering & Procurement Division, 
is one man who really knows the value of get- 
ting and staying out in front with tech- 
nological developments, for he was the 20th 
Bomber Command's first “head man.” On 
the basis of long experience in the develop- 
ment of aircraft, Gen. Wolfe tells — on page 
113 — just “Why We Must Retain Tech- 
nological Supremacy.” (ATSC photo) 


series which leads our Maintenance 
Section this month, for it’s of value to 
personal plane owners, fixed base ope- 
rators—anyone who wants to get maxi- 
mum efficiency from his aircrait. The 
complete series will be a _ veritable 
handbook on engine trouble-shooting 
and overhaul, one that’ll be good for 
years, because it gets down to prin- 
ciples. ‘Al’ Lindsley, who did the 
series, has serviced bie and little en- 
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gines all over this country—and other 
places too—and speaks from experi- 
ence. Since he’s one of those men 
who’s really interested in engines, he 
writes about them in a thoroughly in- 
teresting way. “What Makes Expert 
Mechanics Expert?” starts on page 


216. 


Another addition to the literature on 
compressibility is among our features 
this month—in Aviation’s For Better 
Design Section, beginning on page 
223. There you'll find a discussion of 
the design, construction, and high util- 
ity value of the recovery dive flaps now 
going on Republic P-47 Thunderbolts. 





Two-place P-51 specially built for tests is 
demonstrated for Aviation's Bill Nelson (be- 
hind Test Pilot Bob Chilton). Reported Bill, 
"Whooeee!”’ 





Down the Years in 


25 Yr. Ago (1920)— First Paris 
Aeronautical Exposition opens. . 

Post Office requests $3,000,000 for air- 
mail routes: Chicago-San Francisco; 
Pittsburgh-Kansas City; N. Y. C.- 
Washington - Atlanta; Minneapolis - 
Chicago-St. Louis. . . . Curtiss, Aero- 
marine, and Boeing ship 11 flying 
boats, valued at $500,000, to China for 
French air service linking Hong Kong, 
Macao, and Philippines. . . . Zeppelin 
builds 4-engine 120-ft-span monoplane 


flying boat. . . . Germany’s Lt. Lieb- 
man flies to 9,620 metres, breaking 
altitude record. ... Anzani builds 20- 


cyl., 600-hp., water-cooled twin-row 
radial engine... . Navy asks $636,000 
for building two seaplanes, twice size 
of any in existence. . .. Congress bars 
export of helium. 


15 Yr. Ago (1930)— Bernard flies 
1,000-hp. monoplane 310 mph. at Bor- 
deaux . . . San Francisco plans $2,- 
000,000 airport... . Mitchel Field ex- 
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periments with directional radio. . . . 
Delta cuts air rates 50 percent... . 
Boeing Air Transport opens new oper- 
ating headquarters at Cheyenne, Wyo. 
... NAT and TAT test Sperry artifi- 
cial-horizon instrument in service. 
...N. Y. C. police department forbids 
proposed airmail pickup from  sky- 
scraper roof. ... British organize 
glider association. .. . France proposes 
grant of $81,900,000 for military and 
naval aviation. 


10 Yr. Ago (1935)— ICC recom- 
mends revision of airmail rates. .. . 
Navy orders 84 scout-bombers from 
Chance Vought. . . . Amelia Earhart 
flies solo from Honolulu to Oakland. 

. All American Air Races held at 
Miami. . . . Maj. Doolittle flies two 
passengers coast-to-coast in 11 hr. 59 
min. . .. France’s Raymond Delmotte 
flies Caudron-Renault at 314 mph. 
. . . Lt.-Col. Andrews becomes com- 
mander of GHQ Air Force. 
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SIMPLIFIED AIR NAVIGATION, through the correct and continuous indication of True Ait 
Speed, is the latest result of Kollsman’s development program. The new True Air Speed Indicator—a com 
bination Airspeed, Altimeter and Thermometer in one interacting assembly—eliminates the separate reading 
of these instruments and the involved calculations formerly required, yet gives a direct reading more accu- 
rate than can be computed. By ridding long-range air navigation of this source of error, Kollsman makes 


another important contribution to future aviation progress. 


~ KOLLSMAN AIRCRAFT INSTRUMENTS 


PRODUCT OF 


SQUARE J) COMPANY 


ELMHURST, NEW YORK GLENDALE, CALIFORNIA 
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WHATS 
OUR NEXT 








IN AN AIRPLANE ‘STALL’ UNLIKE 
“ AN AUTOMOBILE STALL, THE 
ENGINE CONTINUES TO RUN. 
A‘STALL” GIVES YOU THE 
“FEEL” OF THE PLANE. 































LETS DOA 
“STALL AND 
RECOVER 















WERE HIGH ENOUGH. 
LETS LEVEL OFF AND START 
THE STALL BY EASING BACK 


ON THE STICK AND THROTTLE. 





















WE HOLD THE STICK way \ | 
BACK UNTIL THE PLANE LOSES 

FLYING SPEED. WE KEEP THE 
NOSE HEADED STRAIGHT WITH 
THE RUDDER PEDALS. 



















| WHEN THE NOSE FALLS BELOW 
THE HORIZON, PUSH THE STICK 
FORWARD TO GAIN SPEED. 



































GETYOUR = f}==--—} 
MHOW TO FLY” fi] wrens ff 


BOOKLET =f] 


New pooklet, 
“How to Fly & 
P i per Cc u b , 
covers the fun- SS 
damentals of . = 
flying with over and descriptions. 


ad 





EASY TO FLY 


Vis REALLY 
A PIPER 
cuB! 








IT SURE IS, MARY 
NO WONDER ITS 
AMERICAS MOST 
POPULAR PRIVATE 
AIRPLANE! 






—” 

















50 step-by-step Photon ictures © 


1s YOUR TOWN READY TO FLY? 


ae ai 
It should plan landing facilities — + 
for its citizens and its f — engl 
let “What Your Town eeds 


a ” ¢ ates various 
Coming Air Age, agen to build 


partment A25W, 


_ SOUND FILM—“The © ibu- 
pacha a Light Airplane. a pratt 
tion points write: Re tants 
Visual Aids, Extension 












THE STALL LOOKS LIKE TH/S 


STALL— 


Stick Way Back and 
Throttle Closed 


\ 
> 
S— | FALLING THROUGH — 
. Stick Still Back 
+ 


STARTING RECOVERY — 
Stick Forward 


REGAINING SPEED — 
Stick Eased Back 


REcOvery—~ AL 
Stick Neutral 
and Throttle Advanced 








PIPER PLANE QUIZ™ 


learn to fly a Piper Cub? 


tation. 


1 How long does it take to 2 Is travelling in a Piper 3. Will peacetime Piper Cubs 
” * Cub expensive? 


8 hours instruction required be- No, it’s the most economical of 
fore soloing. all accepted forms of transpor- Yes, like the auto, one-third 


be sold on the installment 
plan? 


down, easy monthly payments. 








sylvania State artes 
Pennsylvania. 








AVIATION 


P February, 1945 






This lesson and others that will follow explain only the fundamentals. See your Piper Cub 
dealer for actual flying instruction. Write us “Plane Quiz’”’ questions you want answered. 


PIPER AIRCRAFT CORPORATION e LOCK HAVEN, PENNA. 


PIPER CUB 


Points the Way to Wings for All Americans 
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1. By constructing major y B By designing parts x 3 By re-engineering 4. By building co™ 
components to manufac- forall types of air- parts for quantity pro- plete airplanes ane 
turers’ specifications. planes. duction. airships. 
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iPRODUCTION REPORT 





CONTRACT: W33-038-ACIO9 


BOEING B-29 (Superfortress) 


750 SETS: FORE AND AFT BOMB BAY SECTIONS, | 
WING CAP SECTIONS, EMPENNAGES 


INITIAL CONTRACT RECEIVED: AUGUST /943 
FIRST PROOUCTION UNIT DELIVERED: MARCH /944 
100™ PRODUCTION UNIT DELIVERED: WOVEMBER /944 


REMARKS: Conversion to B-29 production was 
effected without interrupting completion of 
B-26 contract in same plant. Although change- 
over involved building more than 8,500 tools 
and schooling of hundreds of employes in B-29 
processing, first units were delivered full 
month ahead of schedule. Orders for 30 
modifications in original design led to 
Goodyear's development of "quick-fix" method 
of making these changes without stopping 
production line--an achievement that is 
speeding deliveries of these essential 
components. : 





Goodyear is building components for 16 different 
Army-Navy types of aircraft, including complete 
Corsair fighters and airships. 














AIRCRAFT INDUSTRY 


3. By extending facilities of 
Goodyear Research Labora- 


tolesieitd the soletiaiet ny 3 GOODYEAR AIRCRAFT CORPORATION 
design orengineering problem. Akron, Ohio « Litchfield Park, Arizona 


AIRCRAFT 
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CHANNEL TREAD 


ERE you see a partial line-up of Goodyear’s service- 
Ho proved line of airplane tires — a line that includes 
a wide variety of types and tread designs in a range of 
sizes to fit all ships, from light trainers and helicopters to 
the largest superbombers built today. 


As pioneer of the modern low-pressure airplane tire, 
Goodyear has steadfastly maintained a wide margin of 
leadership in the quality and durability of its tires. That 
is evidenced by the high preference they enjoy in all mili- 
tary, commercial and civilian operations. 


Today Goodyear airplane tires are built with rayon or 





All-Weather 
Tread 


nylon cord construction—depending upon landing speed 
and load requirements. Extra reinforcing breaker strips 
give added protection against impact stresses and bruis- 
ing. High-tensile steel-wire beads insure firm anchorage 
on the rims when landing and braking. 


As a result Goodyears give longer service, withstand 
many extra hours of punishing, full-braking stops on 
paved, gravel, coral or rough-ground runways. Our ef 
gineers will be glad to assist you in selecting the correct 
type of tire for your airplanes. Write: Goodyear, Aero 
nautics Department, Akron 16, Ohio or Los Angeles 54, 
California. 
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HYDRAULIC PACKING 
HEMIGUM SHE 
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“A-Q”* is a symbol for aircraft quality. Gears 
so designated represent a new development in 
power transmission. They must have ex- 
tremely light sections and carry loads far in 
excess of values customarily considered safe 
design. They must operate at pitch line veloc- 
ities that can be measured in miles per minute. 


How Are Such Gears Produced? 


. Producing “A-Q”* gears demands control of 


material at every stage of production from 
billet to finished blank. It demands extraordi- 
nary care in heat treatment so that each gear 
is of the proper hardness at the tooth and at 
the core. It means holding every dimension 
to close tolerances and watching tolerances 
to prevent excessive multiplied error. 

To achieve the extreme accuracy demanded in 
“A-Q”* gear production, Foote Bros. have 
developed new manufacturing techniques— 
revolutionary equipment. 


Why Were They Developed? 

The insistent demand of war for aircraft en- 
gines of tremendous horsepower produced by 
the thousands proved a serious problem in 
the development of gears for these engines. 
Engine manufacturers required gears closel 

approximating engineering perfection—and, 
furthermore, demanded that these gears be 
produced by the hundreds of thousands. By 
applying the “know-how” acquired in three- 
quarters of a century of gear manufacture, 
Foote Bros. met the need for these new gears. 


How Can They Be Applied to Peacetime Products? 
*A-Q”* gears offer many distinct advantages 
to the manufacturer of tomorrow’s peacetime 
machines. They assure greater mechanical 
efficiency—a reduction in weight—greater 
speed—less noise—greater compactness—and 
a more economical transmission of power. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Department G, 5225 S. Western Blvd. « Chicago 9, Illinois 


**A-Q” Stands for Aircraft Quality 
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This informative product engineer 
ing manual on“ A-Q” gears contains 
data on a new and revolutionary type 
of precision gear. A copy will be sent 
you on request as soon as it is ready. 








SS 
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EDO AIRCRAFT \ CoRPORA TION, 402 SECOND STREET, COLLEGE POINT, N. Y., U.S,4, 
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Here's your 3-step plan for 





BETTER TOOLS TO i 
CUT PRODUCTION COSTS! ; 


production costs. Let Carpenter help you put this 
three-step plan to work in your tool room and 
heat treating department. With it you can reduce 
machine down-time and actually lower unit costs. 






a 






















) Cut The Cost Of Teoling-Up And Ho 
e Reduce Machine Shut-Downs!_ 5 The 
: a pic! 

each job when you use the Carpenter Matche: . Many — 
plants use this method of selection to lick pr caused The 
by premature tool and die failure. makers Spe 
who have used it are relying or , ht. They ci. 

know it cuts the cost of tooling:tip and rédutes machisie shul-down 

time. And those savings are bound 5 up in 1e cost of the mal 


finished product. 
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THE WATER-HARDENING 
MATCHED SET 


THE RED-HARD 
MATCHED SET 


THE O1L-HARDENING 
MATCHED SET 











How The Carpenter Matched Set Method Helps To Solve Your Tool Steel Problems 


These are really Matched Tool Steels, as one 
picks up its job where the other “leaves off.” 


The key steel is the one in the center, No. 11 
Special, a straight carbon, tough timbre, water- 
hardening tool steel. When you have a tool to 
make, you first find out if it can be made from 
No. 11 Special. If the answer is ‘‘Yes’’, you go no 
further. But when the answer is ‘‘No’’, you use the 
diagram to point the way to the tool steel that 
will do the job. For greater wear resistance, you 
go north. For greater hardening accuracy and 


RESULTS 


safety, you move west. Just follow the diagram. 


To learn more about the ways this method can be 
used in solving your special problems, ask for a 
copy of the 167-page Carpenter Matched Tool 
Steel Manual. It contains an 80- 
page tool index and steel selector 
that many tool engineers find ex- 
tremely handy. For your copy, write 
us a note on your company letter- 
head, indicating your title. (Free 
to tool steel users in U.S. A.) 





that show how the Carpenter Matched Set Method can 
boost plant output and cut costs all along the line: 


A STAKING PUNCH 


only lasted about 40 
hours until this method 
pointed the way to the 
proper Carpenter 
Matched Tool Steel for 
the job. With No. 11 
Special, punch life 
jumped from 40 hours to over 6 months 
of service. 





A SHAVING DIE 
failed after 99,600 


pieces were pro- 
duced as it wore 
too rapidly. Then 
this method indi- 
cated Hampden for 
maximum wear resistance and harden- 
ing accuracy. Production per die jumped 
over 500%! 





COINING PUNCHES 


for forming bearing races 
from 1015 steel failed after 
running a half-day. The 
Diagram pointed to the 
greater toughness of 
Solar. Result: 250% more 
production per punch— 
and 48 fewer tools to make each month. 








THE CARPENTER STEEL COMPANY - 128 W. BERN STREET - READING, PA. 


-anpen Oe, LULL 
TOOL STE 
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OFFICE OF THE CHIEF OF NAVAL OPERATIONS 













Navy DEPARTMENT 


Wasaixcron 25, D. C. 





Op=36=R11 
12 Sept. 1944 















of Operations of 
Oct. ~ 15 Se 
7 August 1944 
9 August 1944 
13 August 1944 = 


15 August 1944 
17 August 1944 
20 August 1942 
23 August 1944 
"25 August 1944 
28 August loz, 
30 august 1944 
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to Honoln 


. Average ¢ 
3 Be fuel 
263095 te: eee flight tine = 
ees Yerage load carry 


Faget eetaL Pana. BE! si 
_ - total load ~ 20,465. 
) ; iu =\total load 
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Official Navy Records Show. . . 


The Martin Mars Means Ease of Maintenance! F .: 


AKE a look at the above Navy 

release and you'll see why we 
say the Martin Mars means ease of 
maintenance. Only one page of the 
release- is shown, detailing opera- 
tions for August 1944. Between the 
7th and the 30th of that month the 
Mars made 10 trips between Hawaii 
and the Mainland. Since then she has 
steadily stepped up performance and 
in November completed 14 flights 
between Hawaii and California, fly- 
ing a total of 33,600 miles and carry- 


18 


ing more than 300,000 pounds of 
cargo. Her current utilization is 9.7 
hours per day. 

This high availability of Mars flying 
boats will pay substantial dividends 
to postwar airline operators. Less 
time for overhaul means more time 
in profitable operation. This savings, 
along with unusually low ton-mile 
costs and the fact that war’s end will 
find Mars assembly lines tooled and 
manned for postwar delivery at a 
minimum purchase price, all com- 
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Socony-Vacuum Announces 








NTICIPATING current needs, 
Socony-Vacuum has developed, 
and is now announcing, a great new 
line of light-colored, transparent, 
odorless cutting oils. 
These oils, the New S/V Sultrans, 
have already proved their superiority 


in exhaustive field tests, and are now 
in service. 


In addition to better visibility of 
the work, and no odor to cling to 
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operators’ clothing, the new oils also 
provide: outstanding lubricity; less 
sensitivity to changesin the hardness 
and structure of metals; improved 
drainability; and better all-around 
performance for longer tool life and 
improved finish. 

All of these improvements have 
been added without sacrificing anti- 
weld and pressure resistance charac- 
teristics. The New S/V Sultrans are 
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available now for your cutting opera- 
tions. Ask your Socony-Vacuum 
representative for details. 


SOCONY-VACUUM OIL CO., INC. 
Standard Oil of N. Y. Div. - White Star 
Div. - Lubrite Div. - Chicago Div. - 
White Eagle Div. - Wadhams Div. - 
Magnolia Petroleum Co. - General 
Petroleum Corporation of California. 


CALL IN SOCONY-VACUUM 
FOR “CORRECT LUBRICATION” 


Socony-Vacuum’s FIVE STEPS to Lower Production Costs for You 
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... in the air ort : 
Federal’s regulated-voltage power supply. 
Designed to replace unwieldy storage batteries normally 
used for this purpose, this light-weight Federal power 
supply converts 115-volt alternating current into a closely- 
regulated, filtered direct current for the accurate testing 
of electrical instruments and other aircraft accessories. 





This is only one of the many types of all-purpose power 
supply units powered by Federal Selenium Rectifiers 
... another example of Federal design and manufacturing 
leadership . . . and another good reason why you 


should consult Federal first. 
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RADIO SHIELDED IGNITION ASSEMBLIES 
Geared to the Grind of Modern Combat 


BOLTON MANUFACTURING CORP., WEST HAVEN, CONN. 
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i lengthy conferences and heavy 


thinking precede final equipment 


specification. ... 


a human to take the “little things” for granted. Yet, a goodly 
percentage of the electrical troubles... in your plant, or in your 
products in your customer’s plant ... are due to nothing more 
than poor connections. Check with your maintenance or service 
men on this point. Then you will agree that more attention 
should be given to electrical connections. 


Plant interruptions and electrical outages cost real money. 
And when competition again gangs up on you, your dealers and 
customers will expect the same high standards in connectors 


as in the other components you “build in.” 


Yes, electrical connectors are important . . . sufficiently so that 
you should insist that the connectors you use remain efficient, 
and trouble-free, in service. The kind that go on quick, and stay 
on fast; that withstand corrosion, temperatures, vibration, or 
shock. The kind that are available . . . in all sizes and for all 
purposes... here at Burndy. Let us send you our latest catalog, 


Burndy Engineering Co., 107A Bruckner Blvd., New York 54, N. Y. 


or VITAL 




















Headquarters for 
CONNECTORS 







In Canada: 
Canadian Line Materials, Limited, Toronto '3 
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Now the WHOLE doughnut 
goes to work 


yaeven there’s danger of leakage of gas or liquid around a rotating shaft, 
there’s need for a Sylphon Shaft Seal. Principles successfully applied to control 
problems for more than 40 years, have proved eye openers in this special field. 


. Basically, the application is very simple; a sturdy helical spring holds circular Sylphon Shaft Seal. Prevents leakage around a 
Ting or seal nose firmly against a sealing surface mounted at the end of a shaft. A rotating shaft where the shaft extends from in- 
Sylphon Bellows provides a flexible, gas- and liquid-tight connection between a__ side to the outside of enclosure. 


mounting ‘ 
ng flange and the seal nose. New Movie—“The Story of Metal 


p Sylphon Shaft Seals are engineered for each specific application. Sizes range Bellows” is available to interested ex- 

rom seals for tiny instrument shafts to seals for huge military installations. Finely Sp ecutives and cogamtzations. 

—. and balanced, they afford a perfect seal against pressures up to hun- Write for Bulletin CA-825, giving as much spe- 
S of pounds, operate at shaft speeds up to 400 RPM. cific information as possible about your problem. 
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We keep our engineers separated by 2500 miles. 
And for good reason. One group consists of hot shots 
on hydraulics, the other on electronics. They don’t 
even speak the same language. Several thousand 
employees are separated for approximately the 
same reason. 

Our brilliant executives, however, can talk out of 
both sides of their mouths...Electronics and Hy- 
draulics. But when the going gets tough, they invari- 
ably call for our engineers; because the stuff we make 
is so precise and technical nobody but electronic or 
hydraulic engineers can actually understand it. 

Your engineers and ours should get together. 
They'd talk the saine language. And our factories can 


translate their conversation into what you want. 


YORK «© « CHICAGO o-s KANSAS CITY « BURBANK 
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MANUFACTURING CORPORATION 
Formerly AIRCRAFT ACCESSORIES CORPORATION 
Radio and Electronics « Engineered Power Controls 
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The war years have proven to 
American Industry that the light 
machine tool has an important 
place in Production. Walker- 
Turner machine tools have dem- 
onstrated their ruggedness un- 
der most exacting conditions. 

Don't let pre-war operating meth- 
ods affect your post-war competi- 
tive position. The versatility of 
Walker-Turner machine tools will 
ensure production equal to—and, 
in many cases, better than— 


heavier and more expensive 
equipment. 





WALKER-TURNER COMPANY, Inc. 
Plainfield New Jersey 


‘ebruary, 1945 























In meeting 
the challenge of the future, 


Western Electric 
equipment leads the way 


War’s end will bring a challenge to everyone. To 
those identified with communications and trans- 
portation, faster, better interchange of ideas and 
goods will be the order of the day. 


We at Western Electric—with our 75-years heri- 
tage of leadership in communications equipment— 
believe we are peculiarly qualified to accept this 
challenge. 


In world-wide telephony, broadcasting, aviation, 
marine and mobile radio—in every field where 
sound-transmission apparatus plays a part— Western 
Electric has led and will continue to lead the way. 
In these fields as well as in television, Western 
Electric will play a dominant part in the future. 


To speed Victory, buy more War Bonds—and keep them! 





Western Eleciric 


ARSENAL OF COMMUNICATIONS EQUIPMENT 
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FEDERAL 


BALL BEARINGS 


INDUSTRIAL + AUTOMOTIVE 
AIRCRAFT + MARINE 










THE FEDERAL BEARINGS CO., INC. 


Makers of Tine Ball 


POUGHKEEPSIE, N. Y. 
REPRESENTATIVES LOCATED AT 
Detroit: 2640 Book Tower—26 * Cleveland: 402 Swetland Building—15 
Chicago: 902 S. Wabash Ave.—5 * Los Angeles: 5410 Wilshire Blvd.—36 
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Several important types of Whiz Hydraulic Fluids are 
manufactured by R. M. Hollingshead Corporation, a 
major supplier for Army and Navy aircraft. Of these 
fluids, two types are currently in great demand. Both 
conform fully to Government specifications and each is 
supplied in two grades. 


Your inquiries about these hydraulic fluids will receive 
prompt attention. Our engineers will gladly work di- 
rectly with yours in designing special chemical products 
to meet unusual requirements. R. M. Hollingshead 
Corporation, Camden, N. ].; Toronto, Canada. 
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MAINTENANCE PRODUCTS \ 














aS ans ee 


aed” 2 








TYPE AND GRADES 

Whiz Castor Oil Base 
Type 

Grade C— Light 


srade A -Heavy 


INDICATED USES 


Jseq pri a y 


CHARACTERISTICS 





Also makers of Whiz Rust Prev® 
tive Compounds, Compound 
Lubricants, Lubricating Oils, 
Cleaning Compounds for 


BUY MORE BONDS! 
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ISTALLATIONS LIKE THIS 
MAKE FASTER, FINER FINISHING A CERTAINTY 


Here is a typical example of what proper planning can 

accomplish in coordinating the various processes of 

- Finishing into a compact, smoothly-operating system 
aN that conserves both time and manpower — and does a 
better job. This installation was specifically designed to 

relY handle the complete finishing of aircraft engine parts. 
e But—whatever the product to be processed—regard- 
yf less of nature, size or shape—Mahon engineers can 

40 t be of material assistance in planning and producing 

3a ave the precise equipment you may need to put YOUR 
production on a fast-moving, highly efficient and 


e 
- nec! a pre economical basis. 


End t af Designers and Manufacturers of Metal Cleaning Machines, Rust Proofing 
jan Machines, Hydro-Filter Spray Booths, Ovens of All Types, Filtered Air 
» Supply Systems, Hydro-Foam Dust Collectors — and Many Other Units of 


Special Production Equipment — Including Complete Finishing Systems. 


BY bruary . 1945 































} ¢ aes these years we have gained invaluable ex- speeds... under severe and variable climatic conditios 
perience. We have provided hydraulic and electric wind- _... on curved and flat glasses of many shapes and st 
shield wipers and bombardier wipers for the aircraft Marquette wipers are universally accepted as imp 


of our Air Forces. They have proven successful at high _ tant factors in safe flying. 


The 


METAL PRODUCTS CO. 


CLEVELAND 10,OHIO 


A 
Harnad of “ HYDRAULIC AND ELECTRIC WINDSHIELD WIPERS FOR AIRCRAFT 
HYDRAULIC GOVERNORS FOR DIESEL ENGINES + ROLLER BEARING TEXTILE SPINDLES + FUEL OIL PUMPS 
AIR COMPRESSORS + PRECISION PARTS AND ASSEMBLIES 
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Uniform, Synchronous Speed 





at Every Station 
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a - a | | ret with a Mater cael me | 
+ ¢ motors driving the intricate mechanisms of Teletype Machine pewe 
ds") = machines that transmit and record messages verbatim 
impo must have identical operating characteristics at every 
station. Since standard “‘off-the-shelf’’ motors cannot such as teletype machines, and other sending and | | 


meet the strict performance requirements, such as uni- receiving equipment are Holtzer-Cabot powered. . 


Aelia iain cet _ — oe.» Although, today, all of our plant facilities are being 
the particular — een ee eneny Soar utilized for building special fractional H.P. motors for 

es Se military use, our motor development engineers will 
For Over 50 years Holtzer-Cabot has designed and built gladly discuss your post-war motor requirements with 
special motors to fit the application. Many machines you. No obligation of course. 


MOTORS DESIGNED TO FIT THE APPLICATION 


HOLTZER-CABOT 


Division First Industrial Corporation 
Designers and Builders of Special Fractional HP Motors and Electrical Apparatus 
125 AMORY STREET, BOSTON 19, MASSACHUSETTS © CHICAGO, ILLINOIS * NEW YORK, NEW YORK © PHILADELPHIA, PENNSYLVANIA 
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or complete data, i i ud 
pressure figures, send for 
Kwik Klamp, Catalog. 
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Pit 1TH all the noise in the World today, perhaps you will 
i ccediain advertisements of a more quiet sort. So we 
are taking this simple way of telling you about our product. 
We make rotameters for flow rate measurement and con- 
trol, and we believe it is important that you know about 
them because they offer advantages which you cannot 
obtain in any other flow rate measuring device. First, let 
us describe the principle of the rotameter. 


The Principle of the Rotameter 








The rotameter is an ‘‘area-type’’ meter in which 
the variation in area is obtained by means of a 
vertical tapered tube with the smallest diameter 
at the bottom. A weight of fixed diameter 
(called the ‘‘float’’) moves freely within this 
tapered tube and hence the area between the 
float and tube swcreases as the float rises. This 
area then becomes a measure of the flow and for 
every flow rate there is a fixed position of the 
float in the tube. Therefore, the rotameter can 
beaccurately calibrated to read directly in flow rate. This method 
of flow measurement gives advantages of great importance. 
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The Advantages of the Rotameter 


Succinctly stated, the main advantages of our rotameter are as 
follows: 


(1) Since the metering tube is usually transparent, the main meterin 
elements (float and tube) and the fluid Reistg metered are clearly 
visible, High accuracy may be maintained because dirt accumulations 
are immediately perceived and because a secondary remote reading 
instrument, when used, may be quickly checked against the primary 
metering element, the rotameter. % 


(2) A wide flow range may be obtained in one rotameter. A ratio of 
20to 1 from maximum to minimum flow is easily reached if necessary. 


(3) Since area variation is measured (rather than head), the calibration 
curve of the rotameter is practically a straight line so that a direct 
reading scale with evenly spaced divisions is obtained. There is no 
compression of the divisions at low flows, so the same high metering 
accuracy is gained throughout the flow range. 


(4) Because the area between the float and tube increases when the flow 
rises, the pressure drop across the float is low and constant. Pumping 
costs are reduced and low initial head may be tolerated by using an 
Oversize meter with a light float. | y 


(3) Our patented Stabl-Vis rotameter compensates for normal variations 
iN viscosity and density so that viscous oils and chemicals, such as 
concentrated sulphuric acid, may be measured accurately in spite 

) of wide temperature changes. 





are obtainable with float travel as long as 24 inches. Hence, by 
1 shortening the flow range and lengthening:the float travel, higher 
accuracies may be obtained with the rotametér than with any 


other flow rate measuring device. 


a on , . 
y (7) The float moves freely in the metering tube so there is no friction 
or hysteresis. Therefore, the rotameter teaches the Instrument 
Binecr's ideal goal of high accuracy, consistently maintained 

uring years of service. 


Due to irs simplicity, the rotameter is readily made corrosion proof 
» the tefore, may be used to measure flows of gases, liquids and 
© slurries that no other meter will handle with continuous success. 

Also, dve to its simplicity, the rotameter is easy to inkeall and 


Teasona!|e to maintain. 


(8) 
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(6) The metering float travels a distance of at least 5 inches, and meters — 
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The Scope of 
Fischer & Porter Rotameters 


We originated the precision-bore tapered 
rotameter tube of boro-silicate glass, and have 
designed and built a full line of rotameters to 
solve the varied flow rate problems of Indus- 
try. We can measure liquid flows from 0.15 
cubic centimeters per minute up to 14,000 
gallons per minute, and gaseous flows from 3 
cubic centimeters per minute up. to 16,000 
cubic feet per minute. Temperatures to 750° F. 
and pressures to 10,000 p.s.i. can be provided for in our equip- 
ment. Flow indication, flow recording, flow totalization and 
automatic flow control are all available to you in designs which 
have been proved by many field installations to be practical, 
accurate om dividend-paying meters. 

A steady stream of basic improvements in 
the rotameter have come from our research 
laboratories. A most recent worthwhile 
development has been a marked better- 
ment in the electrical inductance-bridge 
method of telemetering the position of the 
rotameter float to a remote recording or 
controlling instrument. This method in the 
past has been somewhat discredited by 
Instrument Engineers because it was sub- 
ject to errors from temperature and voltage variations, and 
because it lacked power. Because of the great simplicity of the 
inductance-bridge principle, we decided not to accept this dictum, 
sO we went to work to overcome its weaknesses. Today we can 
guarantee that our new circuit is not affected by wide variations 
in either temperature or voltage, and furthermore it has three 
times the power of any previous comparable instrument, so that 
the pen now positions with speed, positiveness and accuracy. 

One of our most important recent product announcements for 
aviation has been a remote-reading flight meter for gasoline or 
oil. This instrument has a new electric circuit that is free of 
friction and hysteresis. It is also the only flight meter that com- 
pensates for viscosity and density variations in the fluid being 
metered. It offers high accuracy in flow rate measurement for 
post-war planes. 


























How to obtain 
‘**A New Era in Flow Rate Measurement 


%? 














We have prepared an interesting bulletin —_ ane 
entitled, ““A New Era in Flow Rate /|° A NEW ERA |” 
Measurement,’’ whichexpandstheabove |} FLOW R are {" 
material into a ped illustrated, — “MEASUREMENT 
semi-humorous and instructive manual § Lo 7 
for. those who have flow rate control rete, 

problems and who would, therefore, like 6 

to know more about our rotameters. If ¥ 

you will write to us, we will gladly send & 

you a free copy without any obligation. FISCHER & PORTER COMPANY. 


If, in the same letter, you can outline one 
of your most important flow rate problems, we'll tackle it gladly 
and try to come up with a good answer for you. 


FISCHER « PORTER COMPANY 
302 COUNTY LINE ROAD+ HATBORO:PA. 



































It is reported that ..+2+.- 


Through recent explorations our 
known reserves of bauxite (source 
of aluminum) have been increased 
by more than 100 million tons. 
Science News Letter. 


get ready with CONE fer tomorrow 


The National Postwar Products 
Exposition is scheduled to open 
March first at the Chicago Coli- 
seum. Marcus W. Hinson, Ex. Mgr. 
1513 S. Wabash Ave., Chicago 5. 


Get ready with CONE for tomerrow 


A new tractor-drawn farm imple- 
ment plows, discs and harrows in 
one operation. “Till-Master”’, Till- 
Master Mfg. Co., Portland, Oregon. 


get ready with CONE for tomorrow 


Today’s scientists have revived a 
four-thousand year old method of’ 
killing insect pests with fine dusts. 
These dusts adhere to the insect’s 
skin or casing and interfere with its 
water balance. Death results from 
thirst. Dr. H. V. A. Briscoe, Imperial 
College, London. 


get ready with CONE for tomorrow 


A railroad now has one-hundred 
plywood box cars and one thousand 
on order. The weight saving is said 
to be about two tons per car. Great 
Northern Railway. 


get ready with CONE for tomorrow 


A new “de-barker” is being used 
in some pulp mills that removes the 
bark from logs by the force of a jet 
of water at 650 pounds pressure 
without removing any wood. The 
saving in wood is said to be as high 
as 20%. Scientific American, Oct. 1944. 


get ready with CONE for tomorrow 


The continuous injection molding 
of plastics is made possible by a new 
machine. Chrysler Corp. 


get ready with CONE for tomorrow 


A new electric iron requires no 
cord but absorbs heat from an 
electrically heated and thermo- 
statically controlled base. Eureka 
Vacuum Cleaner Co., Detroit. 











Jet propulsion may be used to 
power sailplanes and gliders and, in 
miniature, for flying models. McGraw- 
Hill Overseas’ Digesi. 


get ready with CONE for tomorrew 


A university engineer has an- 
nounced the discovery of a new type 
of concrete, useful for building con- 
struction, that is stronger than steel 
and lighter than aluminum. North- 
western University. 


get ready with CONE for tomorrow 


A new $1,800, four-room house 
will come directly off the assembly 
line on to a truck for delivery. “Wing- 
foot = omes’’, Goodyear Tire and Rub- 
ber Co. 


get ready with CONE for tomorrow 


A “zipper” fastening has been 
developed that is claimed to seal in 
liquids and gases. B. F. Goodrich Co. 











It has been stated that the weight 
of aircraft engines has been reduced 
about 40% since the beginning of 
the war. Aircraft Yearbook 1944. 


get ready with CONE for tomorrow 


Manufacturers of the “jeep” plan 
to sell it to farmers and are reported 
to have ordered 25,000 bodies for 
this purpose. Willys Overland. 


get ready with CONE for tomorrow 


A machine has been patented for 
making barrels out of cardboard for 
packing butter, flour, sugar, chemi- 
cals, fruits, or small parts. Everett 
Industries, Akron. 


get ready with CONE for tomorrow 


Aviation and electrical engineers 
are collaborating on an electric drive 
for aircraft. This will, if practical, 
permit the location of engines in the 
fuselage and do away with nacelles 
in the wings. Hughes Aircraft Co. and 
Westinghouse. 


get ready with CONE for tomorrow 


One of the country’s largest 
grocery chains is planning to ship 
fresh fruits and vegetables to its 
markets by airplane. A & P. 
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... Helicopters will change the language of Transportation 


The term “inaccessible”’ will no longer apply to many 
remote locations—postwar. For the helicopter, operated 
Y professional pilots, will provide swift, safe trans- 
a and light cargo service to many points here- 
olore accessible only by packmule, portage and canoe. 


2 trail by machete through dense trackless 
ore het ag may take months—even to points a 
Ted mies away. The same distance by mule over 


a helicon trails might take a week or more. But with 
and a Pter, 1t would be only a matter of minutes. . . 
s ny small clearing might serve as a landing field. 
ee " ation is almost unrivaled in its economy 
dangerous nfortable as it is swift and safe. Over 

ous od difficult areas—the steaming ‘Green 






Hell” of Matto Grosso, the dense jungles of the Congo 
and Amazon, the frigid rocky wastes of the far north 
to remote mining camps, trading posts, rubber camps 
and coffee plantations—the helicopter avoids the haz- 
ards and discomforts of surface transportation. 


Yes, in the postwar era, the helicopter should play an 
important part in helping to develop areas rich in 
mineral and agricultural resources—heretofore unex- 
ploited due to inaccessibility. 


At McDonnell, in addition to making planes, parts and 
plastics for war, we’re engaged in comprehensive heli- 
copter development work . . . which will make possible, 
postwar, swift dependable transportation to remote 
points—at costs almost unmatchably low per ton-mile. 


MDONNELL Aircraft Crporation 
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Curtis 


SETS THE STANDARD 
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The ‘Quality’ demanded by Curtis Universal Joint ‘Standards’ gives every user of 
Curtis Joints a product that meets and surpasses rigid and strenuous wartime needs. 
Each part shown has special features—successfully proven in hundreds of applications 


by airplane and machine tool industries. 


Twenty years of experience selecting the right steels, special heat treatments developed 
by Curtis, careful machining to close tolerances, finished ground surfaces all accurately 
fitted to give positive, free articulation, are incorporated into each part. 


Figs. 1 & 2 FORKS — heat treated to secure 
maximum toughness and strength, inside ear sur- 
faces accurately ground for close, smooth working 
operation, pin holes broached and honed for perfect 
alignment, the O. D. cylindrically ground for 
concentricity. 


Fig. 3 CENTER BLOCK — holes intersecting ac- 
curately in the center, with the faces parallel, 
hardened and precision ground for long wear, with 
recess for the Telltale Lock ring. 


Figs. 4&5 PINS — hardened and centerless 
ground to close tolerances reduce radial play. 


Fig. 6 OILER — Curtis pioneered proper and 
essential lubrication, and made it easy by furnishing 
patented oilers in the large pin. 


Fig. 7 “‘TELLTALE’’ LOCK RING — pat- 
ented by Curtis — snaps into small pin groove an 
fits recess of center block. This insures firm, 
positive lock-up of entire assembly — makes dis- 
assembly and reassembly quick and easy, and the 
‘Telltale’ end shows at a glance that the ring is in 
proper locking position. 


Curtis Engineers can help solve your universal joint prob- 
Jems. Our experience and knowledge is yours for the asking. 











CURTIS UNIVERSAL JOINT CO. In, 


SPRINGFIELD, MASS. » BOSTON GEAR WORKS, NO. QUINCY, MASS., SOLE pisTRIBy 
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PUSH-ON 


SPEED NUT 











SPEED NUT is started over 


| stud by hand... 





-- then pushed down on 
stud with tool. 





Parts are held together with 


firm spring tension lock. 
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@ It’s just as simple and easy as 
that! For this unique spring steel 
fastener needs only to be pushed 
over rivets, nails, tubing, wire, in- 
tegral die cast or plastic studs to 
lock parts firmly together. Threads 
are unnecessary because the spring 
prongs of the nut provide a friction 
lock on even the smoothest of 
chrome surfaces. 

But easy atfachment is not the 
only advantage gained by using 
Push-On type SPEED NUTS. Costly 
threaded inserts, drilling and tap- 
ping are eliminated — molding 
costs reduced — assembly speeded 


JUST A Goh anv it LOCKS! 






up — and vibration loosening pre- 
vented. These fasteners are avail- 
able in many sizes and shapes... 
rectangular, square, round, or they 
may be specially designed to fit 
your particular requirements. 

If you want to improve the 
attachment of name plates, em- 
blems, trim strips, grilles, or other 
light-weight parts, write now for 
samples of Push-On type SPEED 
NUTS, giving stud diameter and 
any other pertinent assembly de- 
tails. 


TINNERMAN PRODUCTS, INC. 


2070 FULTON ROAD, CLEVELAND 13, OHIO 
in Canada: Wallace Barnes Co., Lid., Hamilton, Ontario 
: Simmonds 


Aerocessories, Lid., London 


BATENTED 


*tWwade Mark Reg. U. S. Pat. Off. 


SB FASTEN IN G S&S Embodied in all Speed Nut Designs 


THE BASIC PRINCIPLE 
of Spring-Tension Lock is 
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OUT OF PAST EXPERIENCE -| 





Long before Pearl Harbor, 
VARD INC. was designing and 
manufacturing all kinds of 
actuating equipment for the 
aircraft industry. Our first units 
were all hydraulic types. 





Catton 
gs 


sateen 
eds At stem grad a 





By 1944, VARD INC. was designing 
and manufacturing various types? 
geared and mechanically operated 
units for planes of many purposs 
These aircraft flight control actuates 
are operated by hydraulic fd 
hydraulic motors or electri¢ motos 


-— PRODUCE A NEW SMALL ACTUATOR | 






| 
| 





d 


IS IS THE ACTUAL SIZE 









‘ 
ognizing the need for a small, reliable, torque : ws ; 
actuator, we have designed and are building this aa ; 
t of power, as shown here in actual size. It weighs ee 4 é 


6 0z. This little unit can operate an aerial camera, ; SS 
a doors or other small doors, trim tabs, remote 
r hydraulic valves. It can be supplied with brake 
utch by adding slightly to length and weight of 
odel illustrated. 
distinct advantage in, this actuator is the fact 
electric motor can be. removed without other- 


st ¥ 





@VARD INC. 


PASADENA 8, CALIF. 











New machines of all kinds will be improved 


by the advanced Cast Bronze Bearings 


oN Z-d le) ol-Yo Ma colmmelicaaoham—talelil-sh 


In precision, finish, and metallurgical. uniformity 
( 
Bunting Cast Bronze Bearings, today, surpass 
ol aN am ol colar 4-Mmol-To] alate -NZ-1am ol-310) 4M ol eele lela -To MM Ze) ule 
The Bunting Brass & Bronze Company, Toledo 9, Ohio. 
Warehouses in principal cities. 


BRONZE BEARINGS ® BUSHINGS 


* PRECISION BRONZE BARS 


AVIATION, Febrosry, 104 
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Booster 





Water Injection Corrosion 





@ Corrosion of Water Injection Pumps has been 


caused by electro-chemical action due to the water 


solution contacting two dissimilar metals. This 
has required the development of special internal 


insulation as well as external contact insulation. 


Write For Illustrated Folder 
* 


THE ROMEC PUMP COMPANY 


117 ABBE ROAD + ELYRIA, OHIO - U.S. A. 


Manufacturers of FUEL PUMPS—Electric and Engine Driven. TRANSFER PUMPS, 


Pumps, Tank-Mounted Fully Submerged Pumps, VACUUM PUMPS, 


Pressurizing Pumps. OIL PUMPS, Glycol and Circulating Pumps. 
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Help yourself to more than twenty years of 
experience in working with magnesium. 
American Magnesium will gladly share the 
“know-how”’ gained through many years of 
designing, manufacturing, and assembling 
magnesium parts. 

This experience translates itself into better 
products for you—more efficient designs, 


eel 
MAGNESIUM 


. 


SUBSIDIARY 





ALUM™MtIN U M 


aa) Sor 
cPLA p PLA 

c reeteee ROP 3 (4% (phi 

Heed aa / 


* 
. 





maximum savings in weight. Then, as you 
place your designs in production, look to 
American Magnesium for dependable cast- 
ings, forgings, extruded shapes, and sheet. 

May we assist you in employing the weight- 
saving properties of magnesium to best ad- 
vantage? Write to Aluminum Company of 
America, Sales Agent for Mazlo Magnesium 
Products, 1713 Gulf Building, Pittsburgh 19, 
Pennsylvania. 


— 


W.v4Ke) PRODUCTS 
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CHALLENGE 
TO YOUR 
ENGINEERING 

VISION 













POROUS METAL 


(COMMONLY KNOWN AS POREX) 


In Moraine Porous Metal, designers 
and engineers have an outstanding new 
material to work with. . . a material 
that stimulates the imagination with its 
wide range of applications. Wherever 


F Shy 
product performance can be improved _ = 
through filtration, separation, diffusion - 
or flow control of fluids, air or gases, 
Moraine Porous Metal brings new efi: 
ciency to the job. 


ms 


se 


THESE EXAMPLES SHOULD GIVE YOU A LEAD ye 


Diesel Engines: A small Moraine Porous 
Metal element, fabricated’ as a cone and 
bonded to a metal washer, filters the fuel oil 
as it enters the injector nozzle—safeguards 
fine orifices against clogging. Refrigeration 
Equipment: Moraine Porous Metal elements 
separate oil from the refrigerant, and protect 
control valves, expansion valves and com- 
pressor by removing harmful | substances. 
Pneumatic Tools: To safeguard fine orifices 
in pneumatic tools, Moraine Porous Metal 


elements filter out harmful dirt. Lubrictiedee 
Products of All Types: Wherever precision Bf 
parts or polished surfaces must be safer 
guarded against dirt from lubricating oil, _ 
Moraine Porous Metal filters provide effec: 
tive protection. Explosion-Resistant Blea . 
Motors: Where motors must operate in af’ > 
explosive atmosphere, Moraine Porous Metal” 
vents serve as flame arrestors, permitting the x: 
motors to “breathe,” yet preventing ignition” = 
of the combustible mixture outside: them is id 


BUY AN EXTRA BOND THIS WEEK ee 


MORAINE PRODUCTS Division of GENERAL MOTORS 
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planes, it-is Available with blower for 
ground operation. Transfer between 
ground and flight phase is automatic, 
assuring continuous service. ° 





= The same outstanding lightness and 
compactness feature all models of 
Fluid Heat’s complete line of aircraft 
heaters. The 100,000 BTU unit 
weighs but 24% pounds, measures 
9 inches in diameter by 27 inches in 
Je . The 50,000 BTU unit meas- 
6% inches by 20 inches, weighs 
O 16 pounds, 10 ounces. These 
weights include all controls and 
| agcessories. Blowers are available 
b sa ie seound operation, with automatic 
: ~~""“fransfer between flight and ground 

phases assuring continuous service. 






iit around a new heating princip 
special advantage in aircraft heat- 
these super-light heaters employs 
Vapor-entraining combustion proces 
utilizing pre-heated combustion aif. 
‘The process accomplishes combustion 
with an unusually low pressure drop 
permitting operation at low ram pre 


ssures. It produces a completely sus 


pended fire and therefore gives fre 
dom from lead oxide formation. Flam 
retention is so positive that flam 
characteristics are the same under d 
conditions. Automatic compensatid 
assures high combustion efficient 
from sea level to ceiling. 


Fluid Heat has, for seventeen yea 
led in the development and mail 
facture of automatic combustion 
heat transfer equipment. Those ye#* 
of heat engineering know-how # 
built into each light, compact, 
cient Fluid Heat Aircraft Healt 
You will want Fluid Heat 
Heaters on planes you design, bul 
or equip. Write for full information® 
this new heating achievement. 


_ FLUID HEAT DIVISION 
Anchor Post Fence Co. | 
6740 Eastern Ave., Baltimore 24, Md. 
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WESTINGHOUSE... 


working partner 
of the aviation industry.., 











OF 


WestinghouS@aay 

generator, drive? 
generator has prod 
established. 


Westinghouse Carbon Pile Regulator keeps volt- 
age output of generator constant in spite of 
generator load and engine speed variations. 
Used with the Westinghouse Stabilizing Trans- 
former, it provides a high degree of stability and 
accuracy. 





Westinghouse Motors are being built and supplied to 
perform a complete range of auxiliary functions in 
planes. All are designed to meet essential aviation requi- 
sites in motors: light weight plus ability to withstand 
extremes of temperature, altitude and humidity. Via 
48 . AVIATION, February, ” 

























..FROM RPM...TO VOLTS...TO RPM 


To do electrically the many things required to 
operate today’s planes takes three different major 
types of electrical equipment. Each is a field of study 
in itself. 

First, a means is needed for changing engine 
revolutions into electrical energy. 

Then, control must be supplied . . . to compensate 
for changes in load and engine speed .. . to auto- 
matically connect or disconnect generators with the 
power system . . . to transform d-c power to higher or 
lower voltages for different jobs. 

' Finally, electrical energy must be converted back 
torpm ... to move wing flaps . . . to retract wheels... 
to. tofate turrets:. 

There are few sources in the world with a firsthand 
background of experience in all three fields— 
especially as applied to aviation problems. 


| Westinghouse is one. 





TODAY... 


TOMORROW 


NEW A-C, D-C GENERATOR “PACKAGE” 
Complete with voltage regulator and relay 
switch, designed to operate from new a-c 
systems in planes. 
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Westinghouse experience in building airplane 
generators began with the first ever built—wind-driven 
types to power World War I pioneer aircraft radio. 

Dynamotors and control, likewise, date their de- 
velopment with Westinghouse from World War I. 

Westinghouse aircraft motors date back to the first 
applications on the Shenandoah and the Akron. Addi- 
tional applications have come as electrical systems 
were expanded, beyond the needs of lighting and 
radio communication. 

This leadership continues—and will continue. 
Important present-day developments . . . high-altitude 
brushes. . . alternating-current power systems... are 
Westinghouse developments. Others are in progress. 
Together, they offer sound reasons for making West- 
inghouse your working partner in aviation progress. 
Westinghouse Electric & Manufacturing Company, 
Lima, Ohio. J-03217 
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POWER TO WHIN 


All Continental Red Seal Engine parts are 
scientifically coordinated to insure economy and 
smooth operaticex. 


Continental Red Seal Power — The Power to Win 
— is the result of an extraordinary ability to 
produce — an ability that comes from years of 
skilled experience and the use of modern and 
efficient manufacturing equipment. 


Your.Dollars Are Power, Too! 
Buy War.Bonds and Keep Them! 


Continental Motors (orporation 
Aicratt Fngine [ivision 
MUSKEGON, MICHIGAN 











Awarded to the Detroit 
and Muskegon Plants of 
Continental Motors 
Corporation for High 
Achievement 
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OF AIRCRAFT FASTENERS BY —/Va/‘ona 


WEADED AND THREADED 
PRODUCT $ 





Here’s a valuable new catalog for the man who is interested in 
aircraft fasteners . . . the most complete of its kind ever published. 
It contains complete tables of AN and NAS Bolts, Nuts, Screws, 
Rivets and other products. ; 

National Aviation Products include many special parts, such as 
carburetor studs, motor mounting bolts, stainless steel instrument 
serews, brake adjustment screws, gyroscope struts, dome nuts— 


to name just a few. 





An indication of our success in meeting the exacting require- 


ments of the Air Forces is the fact that the Air Technical Service For personal copy 


of this catalog, 


Command has designated this company as a “Quality Control cia address a re- 
“1: : quest on your com- 
Approved Facility”. . + pany letterhead. 





THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0. 


AVIATION, February, 1945 






198 












































COCKPIT “CANOPIES OF 
, | 


INCREASE VISIBILITY IN P-51 MUSTANG 75; ] 





P-51 Mustang pilots now fly under a protective canopy of 
OLD WAY transparent Du Pont “Lucite” methyl methacrylate resin, 
Because of its ability to be heated and formed into streamlined 
are celle contours, this one-piece enclosure can be shaped by a new 
vacuum method in less time than was formerly required to 
produce the old-style canopy. This technique also reduces 
optical distortion during forming. In addition, the plastic 
“teardrop”’ reduces riveting operations and operations on alloy 
sheet stock as well as eliminating the use of machined parts. 
NEW WAY “Lucite” possesses remarkable transparency, light weight, 
tensile strength and is outstanding among plastics for its 
weather resistance. WPB-allocated, experimental quantities can 
be obtained for your test purposes. 


Address: E. I. du Pont de Nemours & Co., Inc., Plastics Depart- 
ment, Arlington, N. J., or 5801 South Broadway, Los Angeles 3, 
Calif. In Canada: Canadian Industries, Ltd., Box 10, Montreal. 






Advantages: Replaces old-style hood 
made of eight transparent panels, held 

together by metal ribs. Eliminates blind 9 U io Ce | b T a L A &, T 5 C 3 
spots, permits full vision in all directions 
in all fiying positions. Reduces canopy 
production time 45% in man-hours. Slides 
back and forth for easy entrance and exit 


of pilot. Makes radio equipment accessible 
instantly. 





















Canopy formed by Swedlow Aeroplastics 
Corp., Glendale, Calif., for North American 
Aviation, Inc., Inglewood, Calif. 


BETTER THINGS FOR BETTER LIVING 
-. THROUGH CHEMISTRY 
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Remarkable as the progress in air travel has been to 
date, important secrets of its future are still half-formed 
in laboratories or withheld for military security. 


AC first responded to the challenge of aircraft needs 
in World War I, as the exclusive builder of ceramic 
plugs for Liberty engines. 


Further AC developments of the ceramic type helped 
to make possible the historic flights of Lindbergh, 
Maitland, Acosta and Byrd. Still fresh in our minds 
is the record transcontinental run last April of the 
transport ship, “Constellation,” equipped with im- 
Proved AC ceramics. And new heights of perform- 
ance have been reached and maintained by AC 
ceramic plugs in Army Air Force planes throughout 
the world: 


The record shows that AC “know-how” has kept 
step with airplane development, continuously pioneer- 
ing to achieve air travel’s goal of utmost reliability. 
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BUY ANOTHER WAR BOND - 
THIS MONTH 
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Modern. 
Industrial 


Fasteners 


d a 


Designed to meet YOUR 
SPECIFIC NEEDS! 
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"UNIFORMLY ACCURATE 


Modern manufacturing methods as employed 
by fasteners makers, produce fasteners in large 
quantities having the degree of precision in 
dimensions required for fabrication of struc- 
tures of all types. Whether your requirements 
are for extremely close tolerances for precision 
work, or high grade commercial quality, the 
products of up-to-date fasteners manufacturers 


today are uniform and dependable. 


HIGH TENSILES 

Carefully selected alloy steels properly heat 
treated are used by manufacturers to increase 
tensile strengths for application requiring this 
property. 


CORROSION RESISTANCE 

Fasteners are made from corrosion-resisting 
metals, or protected by coatings such as zinc 
plating, galvanizing, etc., wherever corrosion 


resistance is required. 


HIGH FATIGUE STRENGTH 


In dynamically stressed studs, high fatigue 
strength can be obtained by proper design 


without any weight increase. 


FLUSH HEADS 


Several types of countersunk, recessed, flat 
and cther heads for bolts, cap screws and 


Tivets are standard production with most 
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peice Lualitiés of Fellenerd 


that improve products and help 
fabrication 





manufacturers for use where required for 


surface smoothness or close fitting parts. 


SPECIAL FINISHES 


In addition to regular ground, machined or 
polished surfaces, you can get fasteners that 
are cadmium or chromium plated or otherwise 
specially finished for appearance, protection 
or other reasons. 


DUCTILITY 

In many fastening jobs, a certain amount of 
ductility is desirable, and bolts or rivets pro- 
viding that property can be obtained according 


to specification. 


HARDNESS 


This important and useful characteristic is 
readily obtainable in fasteners through modern 
hardening methods. The wide variety of ma- 
terials from which fasteners are made permits 


a wide range of hardening. 





‘ FASTENES 


Data 


Let us put your name on the list 
to receive, regularly, issues of 
FASTENERS, containing interesting 
and useful data on the application 
of headed and threaded products. 








AMERICAN INSTITUTE OF BOLT, NUT AND RIVET MANUFACTURERS 
1550 Hanna Building 


* Cleveland 15, Ohio 
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THESE GAGES WERE NEEDED IN QUANTITY — 
AND THEY HAD TO BE RIGHT! !!! 








MILLIONTHS OF AN INCH FOR SALE BY V i ee & 


REG T OFF 





eee 
tic Hydraulic Spline and Gear Grinder * Optical Master Inspection Dividing Head « Involute Checker « Angle Tangent to Radius Dresser 
* Index Plates * Precision Vises © Sine Bars ¢ Straight-side Spline, Serration Spline, Involute Spline ahd Helical Spline Plug and Ring Gages * Thread 
Plugs, Rings -and Setting Plug Gages « Spur and Helical Master Gears * Munition Gages * Propeller Hub Gages ¢ Built-up and Special Gages * Gear 


a 
& ¢ Spline and Index Fixtures e Hydraulic Power, Control, Utilization and Distribution Units « Engineering, Design and Development 
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"These are a few we can talk 


Today, the eight Jack & Heintz plants are This equipment is used in pursuit planes 
turning out 36 different war products—in bombers, transports, patrol boats, trainefs, 
unending streams for the finest aircraft in the gliders ... and even blimps. Its performant 
world. Our newest assignments are military has been such that the Jack & Heintz nam 
secrets, but jobs we can talk about now plate is now a welcome sign of dependabilit 
are the instruments, auto pilots, generators, to the men who gamble their lives on it dail 


starters, motors and bearings that have gone in every corner of the globe. 
to war by the tens of thousands. From the first, Jack & Heintz has led the 
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Kabout now’ J pai 
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ines, way in reducing weight, boosting output and 
increasing service life on every job undertaken. 
Engineering like this has helped keep America’s tamper 
air fleet first in the war... it will be equally Bounds and . 
effective in holding that place in peace. Buy = 


Watch Jack & Heintz for new things in aircraft! 


Jack & Heintz, Inc., Cleveland, Ohio, manufacturers of Aircraft Engine 
Starters, Generators, Gyro Pilots, Gyro Flight Instruments, Magnetos, Motors. 
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4 TO 5 TIMES FASTER THAN PLUG OR RING GAGING 


Bryant Thread Gages completely eliminate tedious, time-consuming threading of gages into 
or onto parts being inspected. 

When inspecting internal parts, the segments are retracted by the control lever — the work is dropped 
over the segments — the control lever is released, and immediately engagement is made on all the threads. 
A partial turn of the work indicates overall accuracy within required tolerances, or accumulated 
inaccuracies of lead, taper, pitch diameter, thread form or the presence of burrs. External threads 
are inspected in the same manner, except that the segments are expanded to allow the part 
to be dropped inside. 

The unique design of Bryant Thread Gages practically eliminates wear 


on the segments — it allows inexperienced help to inspect threaded parts BUILT IN 3 STANDARD 


MODELS 







four to five times faster than experienced inspectors using conventional 
gages — it eliminates the “feel” required in plug and ring gaging 
— it offers a method for complete, overall inspection of master 


plug and rin method of transferring their accuracy 






tygeene | CHUCKING GRINDER COMPANY 
SPRINGFIELD, VERMONT, U. S. A 
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XPLAINING how the old 
= map is being rolled up and 
yg a\new map is unrolling before 


South Africa, went on to warn: 


» ‘fWe are living in a world 
’ where we are FORCED toa 
- /fundamental revision of old 
concepts. The old world that 
we knew has GONE aand it 
will NOT RETURN!” 


Be thankful that to many fac- 
tory men here in America that 
conviction has already been ab- 
sorbed, because the urgency for 
production . . . the urgency for 
development...the urgency 
for redesign has made evident, 
throughout these critical supply 
months, the need for better 
concepts. 


By following old concepts in 
manufacture, the materiel flowed 
: too little and too late and too 

/ . ea ineffectively. 
Be thankful for the hundreds of 
new concepts that are now over: 
coming our peril. For example: 
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see “A New Map is Unrolling," 4c saye 


LOOK, MARSHAL SMUTS, how fundamental thinking is revising 


y ri : 


old concepts in the design and production of aircraft structures: 


NEW MAP... the result of funda- 
mental thinking with Arc Welding. 
Through the use of larger electrodes, 
simplification of design and fuller use of 
sub-assemblies, the manufacturer of this 
fuselage of a trainer plane cut its cost 
60%. Formerly the bulk of the electrode 
was V,"’ size. Now it is 54,4’ and %)”’, re- 
sulting in faster welding. 








The Lincoln Engineer nearby will gladly help you revise old concepts with Arc Welding. 


THE LINCOLN ELECTRIC COMPANY e CLEVELAND 1, OHIO 


mena i natu recourse 


ARC WELDING .,, 


‘i 
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at your service 


postwar flying fuels 


Phillips = 
AVIATION GASOLINE 








‘ 





SPOTLESS CA 


Interier paneling, seat backs, kick plates in the airliner 
of the future will be decorative Formica. 











The material has already served its apprenticeship in 
ships, trains, busses and in air, train and bus terminals. 


It has proved that it has lasting beauty even in spots 
where wear is most severe. The 
hard non-absorbent surface does 
not stain. It resists mild acids, al- 
kalies, solvents—so few ordinary 
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THE FORMICA 


/ rz a 
liquids can mess it up. It saves cleaning time because 
a swish of a damp cloth or a washing with soap and 


water is sufficient. On table tops it is cigarette-proof. 
It is lighter than aluminum. 


Plane designers know it well as used for control pulleys, 
air frame and propeller parts. 


The range of charming colors, patterns, ‘‘Realwood"’ 
grains make it the leading modern decorative material 
where beauty must be preserved under severe conditions. 


INSULATION COMPANY 


4628 SPRING GROVE AVENUE e CINCINNATI 32, OHIO 
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Alm Associates—an official distributor of 


Government Exeess 


aircraft hardware & parts, special accessories 








—= 





EXPERIENCED suppliers to the aircraft industry, with complete 
warehousing and distributing facilities at four centrally located points 
... Air Associates is privileged to serve as an agent in the important 
task of expediting Uncle Sam’s program to —(1) eliminate additional 
production of items now stored in quantity in aircraft factories — 
(2) reduce these excess stock piles —(3) redistribute the excess in an 
orderly way, at lowest prevailing prices of comparable new production 
material! Available stocks include all AN standard hardware parts, all 
types of AN fittings, and all Standard and many special aircraft com- 
ponents. Items are new, unused, certified by government inspectors as 
“aircraft quality”’...do not require subsequent inspections of any kind. 




















Items available include: AN Botts « Nuts « Screws e CABLE e TURNBUCKLES 
Rop Enns « PuLteys « Varves ¢ TuBInc Fittincs e Clamps & CLips ¢ TaPER PINs 
GromMets ¢ Rivets ¢ Batt-BeaRtncs ¢ ELECTRICAL CONNECTORS and many others! EAST COAST 


Air Associates 
Teterboro, N. J. 























WEST COAST 
Air Associates 
Los Angeles, Calif. 















MIDWEST 
Air Associates 
Chicago, Ill. 















SOUTHWEST 
Air Associates 






Dallas, Texas 







Take advantage of this surplus! 
You perform a patriotic service by helping to liquidate 
the excess—and help yourself by obtaining immediate 
delivery, without waiting for production! 


Wire your requirements to-A IR A SSOCITATES, INC., Teterboro, N. J. - Chicago, Ill. » Dallas, Téxas - Lo» Angeles, Cali 
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The Cable 
that Helped 
Raise the Roof 


Packard High- Altitude 












When bombers first poked their noses into 
the stratosphere, the ultimate height of a 
plane was several thousand feet below where 
it is today. There were limiting factors and 
heights above which planes could not go, in 


Ignition Cable No. 530-E in| 






















1 ii 
spite of straining engines, pressurized cabins Sheathed in tough synthetic rubber over an | i 
and superchargers. One of these factors inner reinforcing braid, this cable effec- | | 
was the electrical cable that sparked per- tively resists sub-zero cold and tropical | 
formance—a comparatively minor item, but heat, withstands moisture, overcomes elec- | 
still mighty important up where the air is trical corona. Packard cable has helped raise | 
rarefied and thin. Under these conditions the roof for high-altitude bombers and | 
ordinary cable failed. fighters. | 
In cooperation with the nation’s air forces, This tough high-altitude cable is just one 
aircraft industry and airlines, Packard cable of many types that Packard makes for the | 
engineers developed a high-altitude ignition fighting air forces. There is more Packard | 
cable to meet all extremes and conditions. cable in the air than any other make. 





Till the last shot is fired— 
KEEP BUYING BONDS REG.U.$. PAT. OFF. 


TRADE MARK A second stor 
has been added for 





PACKARD ELECTRIC DIVISION 
GENERAL MOTORS CORPORATION 
WARREN, OHIO 
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Admitted to membership of Audit 
Bureau of Circulations June 30, 1944 
* -10 months after its initial issue. 








F evene without precedent in its field. Eloquent testimony 
from industry leaders of the urgent need for a publicatien 
devoted wholly and exclusively to the specialized needs of air 
transportation. 

A RECORD of unusual significance because (1) circulation 
is carefully confined to airlines men, executives of aircraft 
and parts manufacturers and civilian, military and government 
authorities concerned with air transport; and because (2) AiR 
TRANSPORT’S subscription price is $5.00 a year in a field where 
$3.00 is usually top. 

Discerning aviation advertising buyers recognize the power of 
this circulation. To date, advertising buyers have placed over a 


third of a million dollars of advertising orders in Ark TRANSPORT. 


Cover All the Bases With .. . 


AIR TRANSPORT + AVIATION + AVIATION NEWS 


McGraw-Hill Publishing Co., Inc., 330° W. 42nd St., New York 18, N.Y. 





















O. M. Mosier, Vice-President, Ameri- 
can Airlines, Inc.: “I commend you 
for the brief, forceful and construe 
tive manner in which you haye ap 
proached the future program of air 
transportation.” 


E. S. Gorrell, President, Air Trans 
port Association and Air Cargo, Inc: 
“Congratulations on AIR TRANS 
PORT. Have enjoyed reading it 


You’ve done a great job.” ' 


Wiiliam B. Stout, Stout Research, 
Division of Consolidated Aireraht” 
Corp.: “The editorials and very & 
cellent material throughout the mg 
azine express the fundamentals of 8 
policy which may well be of valuel 
an ever-growing industry—aviation- , 


K. R. Ferguson, Vice-Presideth 
Northwest Airlines, Inc.: “Interest 
ing, instructive and thoroughly wort 
while.” 








ALL THE FACTS IN THIS BOOKLET 
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Reduest™ your copy of “The Builders of Our Swiftest Growing” * 
Transportation Industry” for the complete story of AIR TRANSPORT «9 ” 
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U.S. Navy’s Grumman Hellcat Completes a Mission 


SNWMMNMUN 


AIRCRAFT ENGINEERING CORPORATION, Bethpage, L.1., N.Y. 












Lower the cost of air 
transportation and, at once, 
you raise the number of people 


and the kinds of cargo that will fly. 


Coupled with such favorable features 
as its speed, capacity and dependability, 
the twin-engine economy of the Curtiss 
Commando will go a long way toward 
stimulating increased air commerce and 
consequent revenue for the airlines 


that operate it. 


COUNT ON 


Curtiss Commandos 
FOR TWIN-ENGINE ECONOMY 


Ninety percent of domestic air travel i: 
on flights of medium range. Over this 
range on a basis of block time, payload 
and direct flying cost, the Curtiss Com 
mando is the most economical aireralt 
of its type. Curtiss-Wright Corporation, 


Airplane Division, Buffalo, Néw York. 
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...and how their embrittling effect on 


metal parts can be avoided 


Today, when choosing a metal for crit- 
jcal aircraft applications, a new factor 
must be considered... 

The effects of intense cold on its 
properties. 

The most common trouble comes, of 
course, from brittleness. 

To avoid it, metals need high ductil- 
ity and toughness, not only at ground- 
level temperatures but in the sub-zero 
cold of the sub-stratosphere. 

As this ductility and toughness, in 
turn, must usually be coupled with 
other properties of strength, hardness, 
corrosion-resistance, etc., the problem 
resolves itself into finding a material 
thatcombines all the desired properties. 

This is exactly the reason why the 
Inco Nickel Alloys are especially use- 
ful for parts to withstand sub-zero tem- 
peratures. In addition to their strength 
and resistance to corrosion, these met- 
als exhibit a unique and valuable char- 
acteristic: Instead of becoming brittle 
they retain their high toughness values 
as their strength and hardness increase. 

This is in marked contrast to the re- 
sults observed with many other engi- 
neering materials which, while retain- 


Mechanical Properties at Low Temperatures* 
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ing reasonable tensile strength, grow 
increasingly brittle as the temperature 
drops. 
High Properties 
at Low Temperatures 

The tensile strength of the high-nickel 
alloys at normal temperatures, for in- 
stance, is equal or superior to that of 
many steels. This strength and hard- 
ness actually increase as the tempera- 
ture skids down into the sub-zero 
range. (See table below). 

The important factor of freedom 
from brittleness is illustrated by the 
results of Charpy impact tests. Here, 
the normally high impact strength of 
nickel at ordinary temperatures actual- 
ly increases an average of 10% at 
—110°F. Inconel loses slightly in duc- 
tility, but both Monel and “K” Monel 
















PARTS FOR SPERRY HORIZON 
INSTRUMENT. Tough, strong, 
non-magnetic ‘‘K’’ Monel assures 
accuracy...longer life. These parts 
are machined soft, then heat-treated 
for maximum strength and hardness, 





retain substantially the same high im- 
pact rating. 

Non-Magnetic Properties 
Three of the high-nickel alloys are non- 
magnetic at sub-zero temperatures. 
(See Table). 

Consideration of non-magnetic char- 
acteristics along with strength and duc- 
tility turns the spotlight immediately 


Magnetic Properties 


ir w 


Summary of Effect of Low Tempe.atures on 


Nickel and High-Nicke!l Alloys 





on “K” Monel. This alloy can be age- 
hardened and will remain non-magnetic 
to as low as —150° F. Severe cold work 
and age hardening do not change its 
non-magnetic characteristics. 

A typical application is in the Sperry 
Horizon Instrument. Here the combined 
strength, ductility, corrosion-resistance 
and non-magnetic properties of “K” 
Monel single it out as the ideal mate- 


rial for long, accurate service. 
* * * 


For further information regarding the 
properties and working of INCO Nickel 
Alloys, write for a copy of the booklet 
“Inco Nickel Alloys for the Aircraft 
Industry.” A copy is yours for the ask- 
ing. Address: 
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THE INTERNATIONAL NICKEL COMPANY, INC. 
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room temperature 





67 WALL ST., NEW YORK 5, N. Y. 
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2-WAY FLUTES... 


spiral in opposite directions simultane- 
ously, effecting a clean, shearing ac- 
tion that finish-reams holes mirror- 
smooth. Equally efficient on any ma- 
chinable metal or fibrous plastic. 
Blade segments are removable and 
economically resharpened. Good 
delivery. 


BOXED SETS 


with dimensional range from .495" to 
1.295". Covers needs of most die, 
tool and maintenance shops. Set No. 
JR pictured shipped complete with 
pilots in fitted hardwood chest. This 
set of 6 has an expansion range equal 
to 30 ordinary spiral reamers. 
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The patented Lempco Dual-Spiral Hi-Speed 
Steel Expansion Reamer is fast, accurate, and 
economical, 500%, greater expansion range, plus 
the fact that removable blades may be re-sharp- 
ened 8 to 10 times, enables one Lempco Dual. 
Spiral to ream as many different size holes as 
& to 8 conventional expansion reamers. It elimi. 
nates honing, and the costly wear on plug gauges 
caused by abrasive left by honing. It reams 
smoothly over keyways and split bushings. Exten. 
sion pilots are available for alignment jobs. 


SPECIAL REAMERS DESIGNED 
| TO MEET YOUR NEEDS 
SEND BLUEPRINTS 
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AWAY AHEAD! 


Tobe Leads the Noise Elimination Field 


HAT are the real problems of radio noise 

interference? Can all man-made spark inter- 
ference be eliminated? What is a sound source of 
information for the many problems concerning this 
entire subject? 

The place to get these answers is at Tobe. For 
Tobe is the acknowledged leader in this field. For 17 
years this organization has devoted its resources to 
the problems of noise elimination. 

Tobe Filterizing is a copyrighted term describing 
the Tobe system of blotting-out unwanted “man- 
made” noise. Why not make use of our valuable ex- 
perience? Write us about your problems. 


TOBE DEUTSCHMANN CORP., CANTON, MASS. 


-MA 







% CONTAINER 
° DIMENSIONS 


length . . 31/16“ 
Width . . 21/8" 
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LINDE’S METALWORKING METHODS 
H elp to Speed Production ... Lower Costs 


Continuing savings of time, money, and materials result from the use of these 
Linde-developed methods in the production of steel. There are other Linde 
methods to help maintain steel-producing equipment and to form, treat, and 


fabricate steel. 








MECHANIZED HOT-SCARFING — The removal of surface 
defects from semi-finished steel once entailed removing the hot 
steel from the production line . . . allowing it to cool .. . treating 
it to make defects visible . . . or chipping out these defects . . . and 
then reheating the steel for further processing. Today, through 
use of Linde equipment, mechanized batteries of oxy-acetylene 
blowpipes located on the roll tables literally “skin’’ faulty surfaces 
from the hot steel . . . and higher yields of quality steel are ob. 
tained without interruption of production. 





MECHANIZED FLAME-CUTTING — For shaping steel in 
the fabrication of industrial machines and equipment oxy-acety- 
lene cutting is effecting important savings, both in time and in 
materials. The oxy-acetylene flame quickly and accurately slices 
through steel in straight lines, circles, or irregular shapes . . . work 
that otherwise would require massive machines. Linde engineering 
skill has helped adapt this “knife that never dulls’” to high-speed 
work like the flame-planing of ship steel shown here. In one 
operation plate edges are trimmed to exact size and beveled like 
this~ ~——~for welding. 














FLAME-GOUGING — Oxy-acetylene flame-gouging is a rapid 
and economical method of forming U-shaped grooves by removing 
surface or edge metal from rolled, drawn, forged, or cast steel. 
Gouging nozzles can be fitted to ordinary blowpipes to quickly 
remove riser pads from castings, to rough-shape steel and thereby 
reduce machining time and costs, to prepare plate edges for weld- 
ing, to remove roots of initial welds in preparation for backing-Up 
welds, to prepare cracked or broken steel parts and castings fot 
welded repair, to remove temporary welds, and to fabricate pats 
requiring a groove. 
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FURNACE-TAPPING 
By use of the oxygen lance to 
dear the tap hole, the opening 
is quickly made for molten iron 
or steel to pour from the 
furnaces. 


WELDING RODS 
AND SUPPLIES 


The many kinds and sizes of 
OXxWELp high quality weld- 
ing rods make it possible to 
select the one that will give 
best results on each job. The 
OxWELD line also includes 
fluxes, gloves, goggles, light- 



















\ Marrtme “M” Awarp 
: FOR OUTSTANDING 
RODUCTION ACHIEVEMENT 


DESEAMING 


Where mechanized condition- 
ing of steel is not feasible, or 
for secondary conditioning, 
manually operated flame-scarf- 
ing equipment is used. 





COLD-SCARFING 


Some special steels, such as 
slabs of armor plate, are al- 
lowed to cool before scarfing 
by Linde machines that move 
along the slab. 


of the Oxy-Acetylene Process 


MACHINE 
APPARATUS 


Inciuded in the OXWELD line 
of apparatus are portable 
and stationary oxy-acetylene 
machines for cutting shapes 
or straight lines; flame-hard- 
ening apparatus; bar and 


billet cut-off machines; automatic welding equipment; and trac- 
tor units for plate-edge preparation. 





ets, hose, and asbestos paper. Rods and supplies may be ordered 
from Linde or from automotive and industrial jobbers. 


GENERATORS 
AND MANIFOLDS 


OXWELD acetylene genera- 
tors have maximum gener- 
ating capacities of from 30 
to 9,000 cu. ft. per hour. 
OXwWELpD manifolds central- 
ize oxygen and acetylene 
supply from cylinders. 





30 E. 42nd St., New York 17,N.Y UCC) 


HAND APPARATUS 


Oxy-acetylene apparatus 
which may be ordered from 
Linde includes oxy-acetylene 
blowpipes for all welding 
and heating work; oxy-acet- 
ylene cutting blowpipes, cut- 





BILLET-CUTTING 


Flame-cutting machines devel- 
oped by Linde are used in the 
production line to cut billets 
and bars to length quickly, 
several pieces at a time. 


Apparatus and Supplies forE very Application 





ting attachments, and nozzles; oxy-acetylene descaling and 
flame-priming equipment. OXWELD apparatus is supplied from 
Linde offices and warehouses. The PuROX and PRrEst-O-WELD 
line, and Prest-O-Lire air-acetylene appliances for soldering 
and brazing, are distributed by industrial and automotive 


jobbers. 





A booklet describing use 
of LINDE oxygen, PREST- 
O-LITE acetylene, 
UNION carbide, and 
OXWELD apparatus in 
these and other proc- 
esses will be sent with- 
out charge on request. 
Ask for Form 5268A. 





OXYGEN, ACETYLENE, CARBIDE 








BUY UNITED STATES WAR BONDS AND STAMPS 


Olives 





THe Linpe Air Propucts COMPANY 


Unit of Union Carbide and Carbon Corporation 


in Other Principal Cities 


In Canada: Dominion Oxygen Company, Limited, Toront 





. The words ‘‘Linde,”’ ‘‘Prest-O-Lite,”” ‘‘Union,’’ “Oxweld,”’ ‘‘Purox,’’ ‘‘Prest-O-Weld,’’ ‘‘Haynes Stellite,”’ 
and ‘‘Unionmelt”’ are trade-marks of Union Carbide and Carbon Corporation or its Units. 
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Now ask HIM 

if the 2700 
Lycoming 
Inspections 

| pay!... 


There are 338 parts in the 
Lycoming 65. 

And approximately 2700 

inspections! .. . All known 

laboratory inspections—including 
X-Ray and Magnaflux: 

Every practical inspection, 

including test runs and teardowns 

for each individual engine. 
Altogether—an average of 8 


inspections per part. 


















Too much care, you say? We think not. Because a life can depend 
as much on a 65 h.p. Lycoming as on a giant 2,000 h.p. combat engine. 
They are built with just as much care and accuracy. 

And that meticulous production-care shows up in operation. Mr. 
John A. Clinch, owner of the Clinch Flying Service, Municipal Airport, 
North Platte, Nebraska, who has a fleet of 15 planes powered by the 
65 h.p. Lycoming, says... 


eeOur records prove the Lycoming 65 can stay at the job longer 
and deliver a more economical operation record than any other make 
of engine.ee 








LYCOMING, MODEL 0-145, developing 65 
h.p. at 2550 rpm. 


Weight — only 165 lbs., 7-10% less than LY CS 0 at x ee G 
competitive engines. 


Gas consumption — 2!5-3 gals. per hour, AIRCRAFT ENGINES... 55-300 H.P. 
19-32% saving over competitive engines. . 


Among aircraft ‘“‘ Powered by Lycoming” Lycoming Division 
are: Aeronca, Beechcraft, Bellanca, Boe- r Avco The Aviation Corporation 
ing, Cessna, Curtiss, Luscombe, Piper, Dept. D-5, Williamsport, Pa. 
Spartan, Stinson, Taylorcraft, Vultee. a 
Let Lycoming power your aircraft. POWERED BY LYCOMING — THE ENGINE WITH A PROVEN PAST AND A SURE FUTUE 
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It's Busy to See Why They’re Better... 


sa funny thing about wrenches. You use them all 
by long. They're the most important tools in your 

You know which ones do the job best—which 
es last the longest. But chances are you never 
pp to think why. 


hen you take a good look at a Bonney Wrench, 
$80 easy to see why it’s better. 


¢ openings in a Bonney Engineers’ Wrench, for 
tance, aren't just milled—they’re precision- 
illed. They fit the nut exactly—no slipping, no 
ting. The jaws are tapered to give you more turn- 


pend [ij room. They’re reinforced with extra metal at the 
gine. 


Mr. 

port, 

y the 

“e NEY FORGE & TOOL WORKS - 711 N. MEADOW ST. - ALLENTOWN, PA. 
make In Canada: Gray-Bonney Tool Company, Ltd., St. Clarens & Royce Aves., Torents 


ue 


WRT ATION, 


February, 1945 


\ 


points of strain. The handles are rounded for an easy, 
comfortable grip. And something you can’t see—to 
make Bonney Wrenches the strongest and toughest 
on the market, each oneis given our special pyrometer- 
controlled heat treatment. 


We put a lot into Bonney Wrenches because we want 
you to get a lot out of them. 


If you do not already have a Bonney Engineers’ 
Wrench Set, ask your nearby Bonney distributor or 
jobber to order one for you now. All Bonney Tools 
are sold exclusively through distributors and jobbers 
from coast to coast. 
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BETTER PERFORMANCE AND DEPENDABILITY . 
FOR EVERY AIRCRAFT ENGI 


The ultimate criterion in aircraft spark plugs is their production of better, more depeni 
ability to yield better performance and dependability able spark plugs. 


regardless of operating conditions. This outstanding success in mili 


= 8 
Champion Ceramic Aircraft Spark Plugs have estab- a aircraft proves that Champion throug 
lished new high standards of performance and specialization provides a perfect solutic 
dependability, long life and minimum service for those who seek the ultimate im sp: 
problems in engines of every size and type on ve x plug performance. Use Champions and! 
active duty with our Air Forces. This is the fruit CHAN», © with confidence. Champion Spark Plug 
of over 35 years devoted exclusively to the ATEN rl Company, Toledo 1, Ohio. 












DEPENDABLE 


CHAMPION 


SPARK PLUGS 


FOR EVERY AIRCRAFT ENGINE 


C26—Unshielded 


igs 
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SCHATZ MANUFACTURES BALL 
BEARINGS FOR EVERY PURPOSE 
AND ANY PRODUCT 


STANDARD TYPE OR MADE 
TO YOUR SPECIFICATIONS 
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Greater Flight Range... Bigger 
Pay-Loads... Quicker Take-Off 


For 
Essential Aircraft 
Now mK 





After Victory— 


for 
All Planes! 

















From New Mobilgas 


- Today UncleSam’s wareagles andAmerica’s Soon as war ends, full capacity of these giant 
essential civilian aircraft are getting sensational __ refineries will swing to peacetime production.. 
new power from gasoline—Flying Horsepower! to make possible sensationally greater range, car- 
5 : ; rying-power, take-off and climb for all planes. 

-™ Flying Horsepower is the result of 12 


years’ Socony-Vacuum research in catalytic crack- | ~ Socony-Vacuum’s continued development 
ing and multiple developments, climaxed by the of Flying Horsepower promises aircraft design- 
famous TCC Process and Magic Bead Catalyst. ers, builders, operators super fuel performance 


that will meet every future flight need. 
SS~ Fuel with this super power is flowing from - P 


19 great Socony-Vacuum catalytic cracking units, SOCONY-VACUUM OIL COMPANY, INCORPORATED 
representing a total investment in new refining 26 Broadway, New York 4, New York, and Affiliates: Mag- 


facilities and equipment of over Sy nolia Petroleum Company, General 
$90,000,000. ' Petroleum Corporation of California. 
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AIRCRAFT 
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BATTLE PASSENGERS... 


They, Too, Depend On Douglas 


AIRCRAFT 
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r Cane wIPPED AIRLINES: All American Aviation — American Airlines — Braniff Airways = Chicago & Southern Air Lines — Colonial Airlines — Continental Air Lines — Delta 
Pennsyivania-c, -_ Eastern Air Lines — Hawaiian Airlines — Inland Air Lines = Mid-Continent Airlines — Northeast Airlines <— Northwest Airlines Be Pan American Airways 
Speer Airlines — TWA — United Air Lines — Western Air Lines — A. B. Aerotransport (Sweden) — Aer Lingus (Ireland) — Aerovias Braniff, S$. A. (Mexico) — Aero- 

ional Airw, ala, S. A. — American Airlines of Mexico — Australian National Airlines — Avianca (Colombia) — BOAC (British Overseas Airways) — Canadian Pacific Airlines - China 
Le | — us Cia. Mexicana de Aviacién — Cia. Nacional Cubana de Aviacién, S$. A. — Cruzeiro do Sul (Brazil) — indian National Airways — K.L.M. (Royal Dutch Airlines) — 
+ (Dutch Fast indies) — IBERIA (Spain) — Panair do Brazil — Panagra (Pan American-Grace Airways) — PLUNA (Uruguay) — SABENA (Beigian Congo) — Swissair (Switzerland) 
TACA (Central America) — UMCA (Central America). 
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--- and here’s how the integrated G-E 
armament system provides a tremen- 
dous increase in firepower with no in- 
crease in guns. 


It is not that the Jap-blasting B-29 bristles with more 
guns. It doesn’t—other bombers have carried as many. 

The unprecedented combat stamina of the B-29 is 
due to its deadlier fire-power. Deadlier because of its 
increased accuracy. Deadlier because it makes possible 
a more devastating concentration of fire in any area. 
Deadlier because it gives gunners greater comfort and 
safety. 

The B-29 carries something entirely new in aircraft 
armament—the first remote-control system and the 
first completely integrated armament system to be 
applied to any production aircraft. 


Begun in 1942 


In response to the urgent call, early in 1940, for a 
power-operated turret, G.E. applied its newly developed 
amplidyne and its aircraft experience to work out 
an electrical system for locally controlled turrets. 

Then, beginning in 1942, G.E. developed its new 
remote-control system for the B-29 and other new 


planes. Utilizing G-E amplidynes, selsyns, dynamotors, 
as well as G-E computers, turrets, and other equipment, 
these completely integrated systems are now also being 
built in enormous quantities. 


Many Advantages 


By providing extremely accurate, remote control of 
gunfire, the new G-E system has made it possible to 
locate sighting stations where they give gunners greater 
visibility, physical comfort, and armor protection. It 
has facilitated the placing of gunners in pressurized 
areas, and put them where noise and vibration are 
markedly less. All of these factors contribute much to the 
combat efficiency of gunners. 

In addition, separation of sighting station -from 
turret has resulted in less drag and better aerodynamic 
design. Highly important, too, the total weight of the 
new armament system is less than that of locally 
controlled armament now in use. 

We at G.E. are proud of the part this new gunfire 
control system is playing to hasten V-Day. We a 
proud of it, too, as an outstanding example of how, 
in peacetime, G-E “can do” will make planes more 
economical, and easier and safer to fly. General Electr 
Company, Schenectady 5, N. Y. 


El GENERAL ELECTRIC 


674-31-8872 


Buy all the BONDS you can—and keep all you buy 
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4 ° 
4 E 
Dynamotor r) 
— a-c 2 
2 
Servo-Amplifier 3 
& ° 
~_ 
oa 
4$ 
d-c 
Generator 
Amplidyne generato: 
Airplane engine 
IT’S A SYSTEM! 

This diagram shows, simply, how the system works in 
Controlling guns in elevation. Another amplidyne and set 
of Position-indicating devices are used to provide similar 
Control in azimuth. 

Assume the gunner raises his sight. Immediately, there 

SRBVIATION 
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7 (opposite page) The tail turret of the B-29 mounts a 20-mm 
cannon flanked by two 50-caliber machine guns. All are controlled 


electrically from the compartment above the turret. 


& (left) Rear top turret of the Superfortress with two 50-caliber 


machine guns. Forward of the turret is the sighting station from which 


these guns are controlled. 


oe (above) The five turrets on the B-29 are so located that several 


guns can be concentrated in any direction. 


is a “difference” between the elevation selsyn trans- 
mitter and receiver, resulting in a minute electric signal. 
This signal is instantly amplified by the electronic servo- 
amplifier. It is then magnified again by the amplidyne 
into “working power” which energizes the turret drive 
motor, causing it to turn. As the guns come into the 
desired position, the signal fades out, and the motor 
stops. 

Although there are several electrical “steps” involved, 
the response of the guns is practically instantaneous. 
So smoothly do the guns follow the sight that guns and 
gunner seem one. 

Other G-E engineered systems include d-c and a-c 
power supply equipment, engine temperature control, 
high-tension ignition, automatic cowl-flap positioning, 
and the electric-gyro automatic pilot. 





PRECISION PRODUCTS AND 
ENGINEERED SYSTEMS 
FOR AIRCRAFT 
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PUTS STRUCTURAL STRENGTH 
INTO MOVABLE EQUIPMENT 


Strength and light weight make seamless steel tubing tance in many other structures. Tubing supplies them, 
a preferred material for numerous pieces of movable and offers a wide range of diameters, wall thickness 
equipment used in factories, service stations, and over- and mechanical properties. Also, tubular strudus 
haul shops. The same qualities are of primary impor- are easy to fabricate and simple to service or repo" 


Michigan welcomes inquiries about the availability of 
seamless steel tubing for all proposed structural uses. 


MICHIGAN SEAMLESS TUBE COMPANY 
SOUTH LYON e MICHIGAN 
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Simple ball bearing absorbs 
vertical thrust. 


Alloy steel generated gears 
transmit the required r. p.m. 
quietly, efficiently. 


Alloy steel shaft hardened and 


ground to assure long life un- 


der continual use and abuse. 
4) Shaft bearings are self-lubri- 
cated. 


The Schrillo Angle Drive has been developed and intro- 


duced for efficient and dependable usage in relatively 
inaccessible, ‘‘out of the way" places common to aircraft 
manufacture and maintenance. The assembly and all of 
its component parts are typical examples of Schrillo 
Craftsmanship featuring the finest of materials coupled 
with superior design and workmanship. This new develop- 


ment in the Schrillo line of precision tools is consistent 
with the character and quality of its previous introduc- 
tions. Priced at only $16.00, without cutter, it will be 
maintained by the factory in first class working condition 
at a nominal charge. Immediate delivery out of stock. A 
complete stock of cutters* is also available. Order by the 
Tool Number: 1290 B. 


*We solicit your inquiries on special cutting tools 
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Overall length, 7% inches. 
Height, 1% inches. 


%=28 or 10-32 threaded 
drive. (Specify) 


Lala tele! 


sages 


Micrometer 
Stop 


Countersink 












i These carburized parts for the Jacebs 450-hp aircraft engine show some of the 

heat-treating problems which can be simplified when Homo Methods of carburizing 
and tempering are used. In the ring gears, distortion-prevention is the main con- 
sideration; in the Clusters, uniform case is vital; in the crank, a principal problem 
is depth of case; in the liners, maximum hardness is required. And, always, smooth 
surface is obtained. 


LOW-REJECT Heat-Treating 
By The 3 HOMO METHODS 


In planning their production of trainer-plane engines at Plant 
Two, the Jacobs Aircraft Engine Co. of Pottstown, Pa. delio- 
. . ‘ ”’ 

erately set out to hold rejects down to a record-making “low”. 


Production records and equipments in other plants were in- 
vestigated, and when Jacobs finally settled on a certain way of 
performing an operation, they knew in advance what results 
to expect. : 


So, there has been little surprise over the performance of 
the Homo Method equipments for carburizing, nitriding and 
tempering; but the resultszdetinitely speeded up our country’s 
supply of trainer-plane engines, at a time when it can be said 
without exaggeration that these engines were desperately scarce. 
For the engine parts entrusted to Homo Methods are heat- 
treated exactly as specified; heat-treatment runs for days at a 
time, with tens of thousands of parts handled without a reject. 
In the Homo Nitriding Furnace, no piece has ever been re- 
jected. And the 100% inspection is particularly severe, because 
Jacobs stresses the long service which engines give before repairs 
are necessary. 


The Homo Methods are described in de- 
tail, with many pictures, in our various 
Catalogs, sent on request. For Homo Car- 
burizing, ask for Cat. T-623; for Nitriding, 
Cat. T-624; for Tempering, Cat. T-625. 





LEEDS & NORTHRUP COMPANY 


4906 Stenton Avenue, Philadelphia 44, Pa. 


LEEDS & NORTHRUP 


MEASURING INSTRUMENTS 










TELEMETERS AUTOMATIC CONTROLS HEAT-TREATING FURNACES 


Jrl Ad T-620(18) 
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Homo Tempering Furnaces Being ¥ 
___ Unloaded 


Unloading A Homocarb Furnace 
Full of Large Shafts 





3 
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Has Ever Been Re! 
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eli-Zoil INSERTS 


Salvage a 





"Heli-Coil” Inserts restore to correct size, holes that have 
been accidentally tapped too large. And they do it simply, 
accurately, economically. They eliminate the need for over- 
size screws or studs—time-consuming fitting of solid bushings 
—or the complete scrapping of the casting! 


At the Syracuse, N. Y., plant of Aircooled Motors Corpora- 
tion, for example, “Heli-Coil” Inserts are used to salvage 
cluminum alloy helicopter crankcase castings valued at 
$500—as well as in intermediate and timing gear case 
magnesium castings. Formerly, even when a casting had 
only one hole tapped oversize, it was necessary to scrap it 


°r3 


because of the rigid production standards required. Today, 
“Heli-Coil” Inserts eliminate this waste! 


“Heli-Coil” Inserts are precision-shaped helical coils of 
stainless steel or phosphor bronze wire, which engage screw 
threads of the American National System. In addition to their 
many applications in salvage, maintenance and field ser- 
vicing, “Heli-Coil” Inserts are widely used in original installa- 
tions in aluminum and other light metal parts. These inserts 
provide a hard, anti-friction, protective lining for tapped 
threads in these softer metals... preventing thread stripping, 
seizing and galling, Write today for complete engineering 
information. 


U. S. and foreign patents issued and pending, 


ENGINEERING REPRESENTATIVES: 
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DETROIT 
G. C. Brown and A. W. Reader 
; 201 South Pleasant St. 
Royal Oak, Michigan 


THE SCREW SYSTEM WITH THE ANTI-FRICTION THREAD LINING 


AIRCRAFT SCREW PRODUCTS COMPANY, be. ; 


47-23 35th STREET 


KANSAS CITY LOS ANGELES 
Pacific Airmotive . > ‘Tn roc in eeceeiianne 
1 7 i 

628 McGee St oon oe 


Kansas City, 8, Mo. Los Angeles, California 
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| Hot and Cold Rolled 
Carbon and Alloy 
Grades 


Stainless Grades: 


High Tensile, 
Heat Resisting, or 
Drawing Quality 


as required 


The Name and the Products are 
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If you could check at a glance all of the wartime production 
and structural problems on, say, aircraft engine mounts—or 
in finding general production short cuts —or in adding 
superiority to fighting “front” equipment — you'd likely be 
surprised at the number of “answers” which have been found 
in steel tubing. Steel tubing offers “strength-weight” advan- 
tages in more ways than ever before—a fact revealed in the 
ever-widening variety of demands on osTUCo’s production. 





The “magnetic inspector”” — typical of the many machines and 
operations which constantly “‘keep an eye’’ on quality at OSTUCO. 


THE OHIO SEAMLESS TUBE COMPANY 0 
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OSTUCO recognizes the tremendous benefits quality steel 
tubing can offer its customers both structurally—and pro- 
duction-wise. That’s why ostuco checks quality in every 
operation, For example, on this page is shown the magnetic 
inspector which separates analyses and shows up cracks, 
laps, small cuts and other defects. Dependable delivery of 
quality through the years has earned for ostuco an enviable 
record of low rejects—an enviable reputation for work- 
ability and adaptability on the production line. 

Are you planning postwar superiority in your field? Why 
not check with the ostuco engineers to see how OSTUCO steel 
tubing can contribute to that superiority. Simply contact the 


sales office nearest you: 


CHICAGO 6, ILLINOIS....... Civic Opera Bidg., 20 N. Wacker Drive 
CIEVEERIED 14, GONG, ..0. «esis eSmccccascces 1328 Citizens’ Bidg. 
IES CRGIIGIIER. oc ccicicccccccce caine 2857 E. Grand Bivd. 
RE ee ee ree el et 1006 Washington 
LOS ANGELES, CALIF............. Suite 200-170 So. Beverly Drive, 

Beverly Hills, California 
MINNEAPOLIS 2, MINN..........-.--22-2ee00% 402 Thorpe Bidg. 
BREINER TERIIOTIB s 5 6c cc cc cc ccccicccccccces 225 Fifth Ave. Bidg. 
MONTREAL, QUEBEC, CANADA...........- 3735-3745 St. James St. 
NEW YORK CITY 17, N. V.. cnc ccccccccccces 70 East 45th Street 
PUBLADELPIGA 9; PAss occ ccccccccedcccccccwns 123 S. Broad St. 
py, ee ree ee 501 Roberts Ave. 
TORONTO, ONT., CANADA. ...... 2.2222 cece cece 77-79 Front St. E. 
TULSA 3, OKLAHOMA. ...... 2.2 ccccccees 604 Tulsa Loan Bidg. 
VANCOUVER, B. C., CANADA.........--+-+0+5 1016 Mainland St. 
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PLANT AND MAIN OFFICE - SHELBY, OHIO 


ANUFACTURERS OF SEAMLESS AND ELECTRIC-WELD STEEL TUBING 
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HYDRAULIC TEST LABORATORY 


Interstate designed it for Interstate: to make scientifically certain that 
every hydraulic unit produced in this plant is 100% O.K. The Hydraulic 
Test Bench pictured above has many unique features. For instance: 

It can test many units simultaneously. It can test them under a great 
variety of conditions. It has a testing capacity up to 3,000 Ibs. 

In addition, it completely filters hydraulic fluid— through a two-way 
filter mechanism. The first filter reduces all foreign particles down to 
10 microns; the second filter reduces them down to 2/2 microns. 

This Hydraulic Test Bench is another proof of the engineering skill 
and production accuracy that go into every Interstate precision unit. 





SEGUNDO, CALIFORNIA 
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» LELAND is more than a moter name 


ANOTHER EXAMPLE OF 


C R EATI VE This inverter, for example, was built 

- fo meet a special need. The problems. 

LE CTRI CAL involved and their solution point up. 
-. {ELAND’S special skili in Creative Electrical _ 

E N 6 N E F PI N G Engineering. We invite you to consult withus. _ 





ciency and performance. 











THE Lela nN d ELECTRIC company | 


DAYTON 1, OHIO 
in Canada, Leland Electric Canada, Ltd., Guelph, Ontario 


* 


AIRBORNE POWER INVERTER—D.C. drive from aircraft elec- 
trical system, high frequency A.C. output up to 2,500 volt 
omperes used as power supply for electronic equipment. 
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REDEDICATION 


An Obligation to Our Fighting Men 
















urmnc the last few weeks we have been forcibly 
reminded that so long as we still are fighting 
either of our major foes, first claim upon the 
woductive resources of the United States—its manpower, 
materials, utilities, and industrial facilities—must be the 
duction and delivery of munitions and war supplies. 
All other claims are secondary. No responsible citizen 
would have it otherwise. For in this war even more is 
astake than our existence as a Nation. We dare not 
prget that we are engaged in a struggle that challenges 
the fundamental values upon which our civilization has 
been built. 

It is not easy to list the values that we are fighting to 
whold. They have been clothed in a variety of shapes 
wer the centuries. They will assume new forms in the 
years ahead, But they have an inner consistency that 
free men the world over can feel and recognize: the 
night of the commoner against the noble, the right of 
he individual against the state, the right of trial by 
uy, the right to vote, the right to an education, the 
right to freedom of speech and worship, the right to 
york in a sphere of one’s own choosing, the dignity and 
the equality of the individual under the law—these are 
wr cultural heritage, painfully won and often precari- 
usly held over the ages, always to be rewon, redefined 
md buttressed by each succeeding generation of men. 
The preservation of this vital core of value, and its 
tansmission to our sons and daughters depends upon 
ur victory in this struggle. So those things which are 
sential to victory must come first. And since the pro- 
tuction of war munitions in overwhelming volume and 
wuality can hasten that victory and save countless lives 
t our fighting men, no effort that will contribute to 
his end should be regarded by us as a sacrifice. 












bx * bs 


The present is no time for self-congratulation upon 
ur achievements either in the theatres of battle or of 
production. The mounting casualty lists should suffice to 
dle the savor of any such indulgence. The most that 
an be said in reasonable taste and good conscience is 
‘at performance in both fields is such as to warrant our 
im confidence that we can carry to successful com- 
letion the tasks that remain to be done. 
Nor is there profit in even observing, much less de- 
jloring, that the tasks ahead are more formidable than 
hose Which were defined for us a few short months ago. 


Then, all of us—military leaders, government officials, 
workers, and business men—were riding a crest of opti- 
mism as to an early end of the war in Europe and as to 
the character and dimension of the war against Japan. Al- 
ready we had begun to turn anxiously toward the prob- 
lems of reconversion which then seemed so near at 
hand. Schedules for war production, based upon the 
best available estimates of need, called for a 5 billion 
dollar reduction from 1944 performance, even though we 
might have to continue a two-theatre war, and for a 
40 percent reduction in the event of an early victory in 
Europe. 

Today, those forward estimates have been revised 
sharply upward. That is true both of the 1945 require- 
ments to meet the needs of a two-theatre war, and of 
requirements for the Pacific war once the European 
phase is ended. For this upward revision four chief 
reasons are responsible: 


1. European battle experience has shown markedly 
greater use of expendable munitions than was pro- 
vided in the formulae upon which our original pro- 
duction schedules were calculated: the result has 
been a depletion of inventories on a scale that would 
become dangerous if allowed to continue. 

2. Experience has also demonstrated the need for new 
types of weapons or increased complements of some 
existing types to match new enemy equipment or 
tactics. 

3. A less easy optimism as to the early ending of the 
European war has given rise to a growing disinclina- 
tion to gamble on the approximate date. 

4. An increasing conviction prevails that the war against 
Japan may require ground-army operations on the 
Asiatic mainland on a scale greater than originally 
premised. 


But if these changes in the fortunes and outlook of 
war have raised our estimates of military requirements, 
may not subsequent favorable changes in the military 
situation cause them again to be revised downward? It 
is entirely possible. But our military men have learned 
that they cannot safely discount what might desirably 
happen as something that will happen. Those working 
on the production front also must learn that lesson. For- 
tunately, the record shows that we have been able to 
maintain a war production almost equal to that of the 
rest of the world combined, even while we produced for 
civilian use on a scale that has been large even by our 



































ANOTHER EXAMPLE OF 


C i EAT ' V f FE : ‘ciency and performance. 
This inverter, for example, was built 


_ to meet a special need. The problems _ i 
“ LE CTRI CAL . involved and their solution point up 3 
- LELAND'S: sates me in Creative en ‘ 
ENGINEERING dquo 











THE Lela n d ELECTRIC colcsine 


DAYTON 1, OHIO 
in Canada, Leland Electric Canada, Ltd., Guelph, Ontario 


* 


AIRBORNE POWER INVERTER —D.C. drive from aircraft elec- 
trical system, high frequency A.C. output up to 2,500 volt 
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urine the last few weeks we have been forcibly 
reminded that so long as we still are fighting 
either of our major foes, first claim upon the 
productive resources of the United States—its manpower, 
materials, utilities, and industrial facilities—must be the 
poduction and delivery of munitions and war supplies. 
All other claims are secondary. No responsible citizen 
would have it otherwise. For in this war even more is 
a stake than our existence as a Nation. We dare not 
forget that we are engaged in a struggle that challenges 
the fundamental values upon which our civilization has 
been built. 

It is not easy to list the values that we are fighting to 
uhold. They have been clothed in a variety of shapes 
wer the centuries. They will assume new forms in the 
years ahead. But they have an inner consistency that 
fee men the world over can feel and recognize: the 
tight of the commoner against the noble, the right of 
the individual against the state, the right of trial by 
jury, the right to vote, the right to an education, the 
tight to freedom of speech and worship, the right to 
work in a sphere of one’s own choosing, the dignity and 
the equality of the individual under the law—these are 
or cultural heritage, painfully won and often precari- 
ously held over the ages, always to be rewon, redefined 
ad buttressed by each succeeding generation of men. 
The preservation of this vital core of value, and its 
tansmission tc our sons and daughters depends upon 
our victory in this struggle. So those things which are 
essential to victory must come first. And since the pro- 
duction of war munitions in overwhelming volume and 
quality can hasten that victory and save countless lives 
of our fighting men, no effort that will contribute to 
his end should be regarded by us as a sacrifice. 


* * *" 


The present is no time for self-congratulation upon 
our achievements either in the theatres of battle or of 
production. The mounting casualty lists should suffice to 
curdle the savor of any such indulgence. The most that 
can be said in reasonable taste and good conscience is 
that performance in both fields is such as to warrant our 
frm confidence that we can carry to successful com- 
pletion the tasks that remain to be done. 

Nor is there profit in even observing, much less de- 
Ploring, that the tasks ahead are more formidable than 
0se which were defined for us a few short months ago. 


Then, all of us—military leaders, government officials, 
workers, and business men—were riding a crest of opti- 
mism as to an early end of the war in Europe and as to 
the character and dimension of the war against Japan. Al- 
ready we had begun to turn anxiously toward the prob- 
lems of reconversion which then seemed so near at 
hand. Schedules for war production, based upon the 
best available estimates of need, called for a 5 billion 
dollar reduction from 1944 performance, even though we 
might have to continue a two-theatre war, and for a 
40 percent reduction in the event of an early victory in 
Europe. 

Today, those forward estimates have been revised 
sharply upward. That is true both of the 1945 require- 
ments to meet the needs of a two-theatre war, and of 
requirements for the Pacific war once the European 
phase is ended. For this upward revision four chief 
reasons are responsible: 


1. European battle experience has shown markedly 
greater use of expendable munitions than was pro- 
vided in the formulae upon which our original pro- 
duction schedules were calculated: the result has 
been a depletion of inventories on a scale that would 
become dangerous if allowed to continue. 

2. Experience has also demonstrated the need for new 
types of weapons or increased complements of some 
existing types to match new enemy equipment or 
tactics. 

3. A less easy optimism as to the early ending of the 
European war has given rise to a growing disinclina- 
tion to gamble on the approximate date. 

4. An increasing conviction prevails that the war against 
Japan may require ground-army operations on the 
Asiatic mainland on a scale greater than originally 
premised. 


But if these changes in the fortunes and outlook of 
war have raised our estimates of military requirements, 
may not subsequent favorable changes in the military 
situation cause them again to be revised downward? It 
is entirely possible. But our military men have learned 
that they cannot safely discount what might desirably 
happen as something that will happen. Those working 
on the production front also must learn that lesson. For- 
tunately, the record shows that we have been able to 
maintain a war production almost equal to that of the 
rest of the world combined, even while we produced for 
civilian use on a scale that has been large even by our 























own pre-war standards. So we have ample margin to 
whip whatever war job may be required of us. As now 
defined, the task will not be easy. But it can and will be 
done. 

* * & 

What, then, is the production task with which we are 
charged? Our 1945 production for the two-theatre war 
now calls for the substantial maintenance of the over- 
all levels reached in the latter months of 1944. But there 
is a shift of emphasis. Almost half of the programs for 
specific equipment items are declining. A few are sched- 
uled to hold level. About 45 percent are scheduled to 
rise sharply. That means that workers and facilities must 
be shifted to man the expanding programs. At the same 
time the armed services are calling for many more men 
than can be supplied from those who become newly eli- 
gible to the 18 year old age group. That means further 
drafts upon war workers. It means also replacements 
for them when they are taken from the expanding pro- 
grams. Finally, events demand that we produce as much 
as possible of many items during the first half of 1945. 

Our task, then, is one of intensified effort for the im- 
mediate future, with multiple readjustments at a stage 
when adjustments are hard to make. Materials for which 
demand was easing as pipe-lines were being drained in 
anticipation of falling schedules again are tight as the 
pipe-lines are being refilled to meet augmented require- 
ments. Men, women, and facilities must be shifted from 
less essential to more essential tasks. What must be done 
will be done. But unless there is much voluntary accom- 
modation, it will be necessary for us to suffer a formid- 
able amount of governmental direction which none of us 
likes, many of us deeply resent, and all of us, when per- 
sonally affected, volubly protest. The more we police 
ourselves, the less we shall be policed. 


w * * 


Even after Germany has been defeated, we shall still 
face a far from light production requirement to continue 
the war against Japan. As currently defined this phase 
might require war expenditures at something like $70 
billions a year, an over-all reduction of approximately 
20 percent from the $89 billions spent in 1944. Reduction 
in munitions output would be somewhat greater, prob- 
ably from 25 percent to 30 percent below 1944 levels. 
But it is important for us to acknowledge that the re- 
duction is going to be substantially less than the 40 
percent previously estimated. 

Only a few months ago there were those who ques- 
tioned sharply the possibility that we might need 60 
percent of current munitions output to win the Japa- 
nese war. Now the judgment of the military is that 70 
percent will be none too high. 

Actually the latter level would represent an increase 
of little more than 50 percent above what now is being 
produced for the Pacific area. This, certainly, is a mod- 
est estimate when we reflect that we shall inevitably 
more than triple the Army forces assigned to that 
theatre. 





Such a program probably would give us a current my. 
nitions supply from three to four times that produced by 
Japan, but it is believed that we shall need that much 
to compensate for the advantages derived by Japan from 
the fact that she will be fighting a defensive war, from 
the volume of her accumulated stores, from her pre- 
pared positions, her shorter lines of supply and trans. 
port, and from her large troop reserves, the bulk of 
which we have yet to meet in battle. Certainly our pres. 
ent 3 to 1 production edge over Germany does not ap- 
pear to be excessive. 

The more modest V-E Day cuts contemplated by the 
present plan will mean a less acute reconversion prob- | 
lem when they are made, but will leave a greater one 
to be met at the end of the war. They will mean prob- 
ably a net increase of not more than 4 million workers 
available for civilian work during the transition period, 
Their orderly absorption should present no embarrass- 
ing problem. Indeed, we now are warned by Washington 
that war production following V-E Day may require 
the protection of considerably closer control than was 
contemplated under the 40 percent cuts previously 


expected. 
* * * 


In short, we face for the immediate future a more 
difficult production job. It is made the more formidable 
by the fact that we had dulled the keen edge of our 
will to produce by our premature expectation of a re- 
duction in requirements. Now we are told that the trend 
of war production for the immediate future is up, that 
it is unsafe to discount the date of victory in Europe, 
and that the amount of leeway for reconversion after 
the defeat of Germany is less than had been anticipated. 

Accordingly, we must rededicate ourselves to the task 
of driving war production up. We must do without some 
of the things that we have enjoyed on the civilian front 
rather than demand more of those things; we have still 
to devote our abilities and energies first and foremost 
to the demands of war. 

Whatever will assure and hasten victory must have 
first place in any statement of American policy. 

Without victory, our aims, and the underlying values 
upon which they are based, will be extinguished, blotted 
out by the opposing aims and values proclaimed by our 
enemies. 

The needs of our fighting men must be put first. For, 
unless we win the war, the National aims and policies of 
the United States will cease to have meaning in the 
world. 
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...EXTRA GREASE CAPACITY FOR PROTECTION 


But — among “Self-Protected” and “Sealed” bear- 
ings it’s the NORMA-HOFFMANN “CARTRIDGE" BALL 
BEARING that provides that extra—more than double 


— grease capacity so vital to long life, low main- 





tenance and minimum attention. 


There are many other distinctive — and equally 
valuable — features, in the “CARTRIDGE” Bearing. 


Write for full details to our nearest office. 
Or,—better yet—ask them to send one of our 
engineers to discuss your bearing problem—in 
strict confidence, of course. 





NORMA-HOFFMANN BEARINGS CORP’N. STAMFORD, CONN. CJounded 19" 


. : § 
ctield Offices: NEW YORK + CHICAGO « CLEVELAND « CINCINNATI « PITTSBURGH + DETROIT » LOS ANGELES « SAN FRANCISCO « SEATTLE, WASH | 
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100-OCTANE PRODUCTION 
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NEW AVIATION GASOLINE UNITS of most modern design at Sinclair refin- 
eries, are now producing 100-octane gasoline. Sinclair’s output of this vital 


fuel runs into thousands of barrels a day. | | 











SINCLAIR 100-OCTANE gasoline all goes for war uses today. But it will be 
available later on to power the new sky giants planned for commercial flying 
on national and international air routes. Mi i 
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ss BSINCLAIR REFINING COMPANY + 630 FIFTH AVENUE, NEW YORK 20. N.Y. 
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Little wonder that Boeing, famous 
for advanced engineering, selected 
ADEL’s Solenoid 4-way Pneumatic 
Valve (No. 13381) for opening and 
closing the Boeing B-29’s huge twin 
bomb bay doors. Their tests showed 
that electrical operation required 20 seconds 
for opening while the ADEL air valves (oper- 
ated by compression and tiny air bottles) 
did the job in 65/100th of a second; sim- 
ilarly, closing which required 30 seconds 
is now done in 1.4 seconds! Add to this 


speed the fact that the new system affords 


weight savings of nearly 200 pounds 
plus reduced vulnerability due to 
solenoid operation without long 
bulky cables, and you'll see why 
other aircraft manufacturers are 
following suit. For complete infor- 
mation see nearest office. Over 500,000 
ADEL hydraulic units comprising 300 types 
and sizes now serving aircraft, armament, 
transportation and marine industries. Known 
everywhere for Standardization, Design Sim- 
plicity and DEPENDABILITY. 
For War (and Peace) Buy Bonds 


f 
ADEL PRECISION venom D E | BURBANK, CALI.» HUNTINGTON 17, W.VA. 


Offices: 1411 Fourth Ave. Bldg., Seattle 1; 421 Mutual Home Bldg., Dayton 2; 802 Fisher Bldg, Detroit 2; 303 Ware 
ham Bidg, Hagerstown; 914 Lexington Bldg., Baltimore 1; 353 International Bldg., Rockefeller Center, New York 20, 
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8-35AC Aircroft 
broke Drum Lathe 
ond Adjustable 

in use 


Field. 


BARRETT EQUIPMENT CO. 


AST and versatile, the BARRETT AIR- 
CRAFT BRAKE DRUM LATHE machines, 


grinds and hones to mirror finish the 
toughest, hardest drums regardless of size. 
Operating off any light socket, the rugged, 
powerful, compact and portable Barrett 
Lathe does matchless work either in the field 
or in the shop saving vital time and man- 
power on every job. 

Quick and accurate, the famous BARRETT 
BRAKE DOKTER perfectly centralizes, ad- 
justs and machines brake shoe assemblies 
tight on the plane in the field with a mini- 
mum of time ond labor. Correcting distor- 
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LOUIS 6, MO 


B-117-1 Aircraft 

Brake Dokter in 

use at Patterson 
Field. 


Barrett rake Seruice Equipment 


> DOES FAULTLESS WORK 
yiS EASY TO OPERATE 
-y¥ SAVES MANY MANHOURS 
-Y¥ REDUCES COSTS SHARPLY 


tion and misalignment, tailoring each shoe 
for exact drum contact, the Barrett Brake 
Dokter produces a precision job every time. 
Dependable Barrett Brake Service Equip- 
ment is used and recommended by the Army 
and Novy Air Forces, commercial air lines 
and leading service organizations through- 
out the world. Eliminating danger and haz- 
ards arising from. faulty brakes, Barrett 
Equipment has proven its value as an essen- 
tial, profitable investment in circraft service 
shops everywhere. 
Write, or use the coupon below, for 
complete information. No obligation! 
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OVER 450 LOCKHEEDS A 
MONTH FOR UNCLE SAM 











P-38 LIGHTNING FIGHTER B-17 BOEING FLYING FORTRESS 











PV VENTURA PATROL BOMBER €-69 CONSTELLATION TRANSPORT 





One-hundred percent of Lockheed’s production is for war! The swift P-38 
Lightning fighter, the Navy’s PV Ventura bomber, the famous Boeing Flying 
Fortress and the majestic Lockheed Constellation. Fighters, bombers, transports. 
Fast, hard-hitting dependable weapons of war—backed by the Lockheed tradition 





of leadership and the vast store of Lockheed skill and experience. + One-hundred 
percent war production! This is Lockheed’s record for January,1945, and for every 
month as long as the need is for war planes. Then, and only then, will Lockheed 


return to its original purpose — building planes for commerce, industry and you. 








LOOK TO LOCKHEED FOR LEADERSHIP 


Lockheed Aircraft Corporation, Burbank, California 
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Flex-O-Tube hose assemblies are to be 
found in the nose of the Liberator B-24 
built by the Consolidated Vultee Aircraft 
Corporation. 


These hose assemblies have proved relia- 


DETROIT 16, MICHIGAN 
> € ® re fie Offices: CHICAGO - FORT WORTH 
LOS ANGELES - NEW YORE 








ble on aircraft, on automotive equipment, 
on road-building machinery and in 
many other fields. Flex-O-Tube engi- 
neers will give you any information on 
flexible hose assemblies you need. 


LAFAYETTE at 14th AVE 


SEATTLE - TORONTO, ONT 
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Special Packpore Too®r visiensn AND GRouND 


sy SEVERANCE, SPEED FINISHING IN UNUSUAL APPLICATIONS 





Severance MIDGET MILLING CUTTERS @ PRECISION REGRINDING @ SEVERANCE TOOL INDUSTRIES 


INC, SAGINAW, MICHIGAN @ PLANTS IN: LONG ISLAND CITY, NEW YORK; DETROIT 2, MICHIGAN; FORT WAYNE, INDIANA; CHICAGO 
6 ILINOIS; AND LOS ANGELES 21, CALIFORNIA. IN CANADA: 60 FRONT STREET WEST, TORONTO, ONTARIO. 
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_ SHELL RUST-PREVENTIVES 


HAT IS RUST’S annual ‘‘cut’’ in your busi- 
ness? How much should you charge off 
to this thievery? 
Probably much more than you think! 
Because the cost of rust is the total of a lot 
of big and little losses. Depreciating equipment 
+. . ruined materials . . . worthless finished 
products. Plus time wasted all along the line! 


That is no new story. The news is that Shell 
has perfected and now presents a complete line of 
Rust Preventives . . . the new Shell Ensis Rust 
Preventives for coating metals . . . the new Shell 
Tellus Oils for lubrication. 


Shell Ensis Rust Preventives embody a com- 
plete line of oils, fluids and compounds. They are 
available invarious gradesand provide protection 





SHELL Ensis Rust Preventive Coatings 
SHELL Tellus Rust Preventive Lubricating Oils 
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against the dangers of exposure. Their protec- 
tive coatings range from thin, transparent films 
for indoor use to heavy, abrasion-and-weather- 
resistant coatings for outdoors. 


Shell Tellus Oils do not remove rust . . . How- 
ever, where moisture is a factor, special rust- 
inhibiting qualities built into them afford 
protection against the formation of rust, without 
sacrifice of other valuable characteristics. 


Call in the Shell Man. Let him make a study 
of your operation, and advise you the proper 
Rust Preventive product to ‘‘stop the thieving 
demon in your plant.’’ Write, wire or phone 
Shell Oil Co. Inc., 50 W. 50th St., New York 
20, N. Y.... or 100 Bush St., 

San Francisco 6, Calif. 
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ROVED FOR YEARS on industrial 

piping applications, B. F. Good- 
rich Flexlock couplings are now be- 
ing adapted to many aircraft uses. 
They are effective as seals or flexible 
joints, and are ideal for uses where 
vibration is a problem. 


The Flexlock coupling is a molded 
rubber gasket specially ribbed inside 
and out. Coupling is placed in the 
larger diameter pipe and the smaller 
pipe forced inside the coupling. 
Compression causes the ribs to grip 
both pipes securely. The result of 
the gripping and sealing action of 
the inner and outer sets of ribs is a 
tight joint. 


Flexlock couplings have five out- 
standing advantages: (1) Quick ap- 
plication—takes only few seconds; 
(2) Low cost—time saved and low 
cost of seal itself make Flexlock 
cheapest method in many cases; (3) 
Adaptable—adapts itself to rough 
surfaces; (4) Leak-proof—constant 
pressure is exerted on all surfaces 
touched by seal; (5) Posttive flexible 
coupling—vibration won’t loosen 
Flexlock. 


B. F. Goodrich Flexlock couplings 
can be made of natural or syntheti - 
rubber, depending on use. Rubber 
can be compounded with resistance 
to aromatics, hot and cold gases, and 








liquids such as commercial acids, 
alcohol, water, gasoline and oil. 


Flexlock couplings are available 
now for experimental uses, some of 
which are described below. Our en- 
gineers will be glad to work on 
applications with you. Write to The 
B. F. Goodrich Co., Aeronautical 
Division, Dept. A-2, Akron, O. 


© SUGGESTED USE of Flexlock in fuel system to show 
how it might be applied. Cutaway section shows how 
ribs grip both pipes securely. Other possible applica- 
tions—high pressure grommet seals for passing con- 
dvits through pressure chamber bulkheads, etc.; flexible 
joints in bell and spigot tubing carrying gases and liquids, 


All made by B.F. Goodrich 


LANDING WHEEL TIRES © TAIL WHEEL TIRES 
DE-ICERS © BULLET-SEALING FUEL CELLS 
BLADDER-TYPE FUEL CELLS © MOLDED PARTS 
EXTRUSIONS © VIBRATION DAMPERS © HOSE 
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asic advancement in alreratt brakes 


Proved for military use by exhaustive laboratory and flight 4 e 
design by Bendix fills the need fora ‘simple, more pene 
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Design Features 


Fixed discs are faced with friction lining; 
lining is segmented in such a way as to 
scavenge lining dust and provide air 
circulation. Eliminates fading and gives 
greater braking force with less contact 
pressure. .. . Rotating members, keyed 
to the wheels, provide large heat 
absorbing capacity. . .. Rotors are made 


e in segments instead of a continuous 
ring; this allows for heat expansion 
PRODUCTS DIVISION without warping or cracking. 


BENDIX AVIATION CORPORATION ¢ SOUTH BEND 20, INDIANA 
















Bendix is o trademark of Bendix Aviation Corporation 











Bendix Landing Gear— Bendix Pneudraulic Shock Struts—Bendix Airplane Wheels— Airplane Brakes- 
Hydraulic Master Cylinders and Power Brake Valves make up the list. of Bendix Landing Gear Equipment 
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pattern for the postwar aviation industry will be 
wrought. The whole future of aeronautics in this 
country depends upon the imminent decisions of the 
present Congress and of the several government 
ies concerned with problems bearing directly on 
our national air power policies. In a larger sense even 
the future security of the nation depends upon these 
developments because the war has shown with great 
darity how closely the future of aviation and the future 
of the nation are intertwined. 
Important decisions will be made to determine the 
principles governing the disposal of war-surplus air- 
craft and aviation equipment. This is one of the knot- 
tiet problems before us. The effectiveness of its 
solution will affect the future of every branch of the 
aviation business. Unless the market is relieved of the 
huge surplus which is bound to accumulate before the 
war ends, there is grave danger that the manufacturing 
talent of the industry will be scattered to other fields 
and perhaps never re-assembled. 
The disposition of government-owned manufactur- 
ing facilities will come in for further examination and 
the proponents of nationalized industry will be heard 
advocating that the industry be placed in the position 
of competing with its largest customer. One of the 
most eloquent answers to this fallacious thinking is 
the prewar French experience in which government 
ownership so demoralized industry that even the hope 
of adequate war production faded before France fell. 


L THE MONTHS that lie immediately ahead the basic 


. DELICATE DEMARCATION between the functions 
of government and industry in research and de- 
sign development is scheduled to be worked out by this 
Congress and a projection of past practice will fur- 
nish a sound formula for the future. The public inter- 
est demands a continuous and highly accelerated pro- 
gram of technological development which is the very 
life-blood of aviation. The government laboratories 
must not overstep their vital responsibility of providing 
basic research (they have effectively refrained in the 
Past). The armed services must continue their catalytic 
action in evaluating progress and encouraging the in- 
dustry to develop new and better designs in an unend- 
ing procession. Peacetime procurement policies must 
devised to eliminate enough of the gambling element 
in experimental contracts to enable manufacturers to 
Justify them before their stockholders. And the indus- 
tty must not shirk its responsibility to utilize basic 
tesearch to create the finest aircraft and equipment in 
the world. 


Our national policy with respect to airport develop- 
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America’s Policy Makers 
Need Our Industry's Help 


ment will probably be formulated this year. The divi- 
sion of financial responsibility between the federal, 
state, and community governments should be deter- 
mined, and a long-term plan to build airports as we 
have built highways should be set up as quickly as 
possible. Much of the future growth of personal 
flying depends upon government and community 
activity in this field. 

Many other problems vital to aviation’s future will 
be ironed out this year. The move to relax regulations 
governing personal plane operation and the develop- 
ment of a postwar network of feeder airlines are 
prominent among them. The center of much of this 
policy formation will be the nation’s capital, but other 
matters vital to aviation will be considered by various 
state legislatures. 


HE MEN who are charged with the grave responsi- 

bilities of policy-making in government are not 
supermen. They are normal human beings, even as 
you and I. And they are thirsty for competent infor- 
mation to help them do their difficult jobs more effec- 
tively. In the past they have often been misled by 
crackpots and publicity seekers whose testimony was 
based more on self interest than on the truth. And the 
public servants were forced to depend upon instinct 
to distinguish between the unsound and the sound. It 
was not until recently that the industry leaders who 
really know the score took time out to go to Washing- 
ton to present the facts. 

The handful of aviation manufacturers who have 
taken valuable time out to present the truth about the 
industry to the various agencies of government deserve 
high commendation for their foresight and their contri- 
bution to the future of the industry and the nation. 
They have been welcomed by members of both political 
parties. Their strength and their effectiveness have 
been born of their willingness to present facts impar- 
tially without trying to hide any part of the truth. 

This work must go forward in the critical months 
ahead because there will always be new problems in an 
industry whose very basis is rapid change. It is the 
responsibility of every member of the industry to sup- 
port this activity and to contribute to it when called 
upon. By so doing it will be possible for aviation to 
establish an example of industry-government relation- 
ship which it will behoove other industries to follow. 
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By EUGENE E. WILSON, 


Vice Chairman, United Aircraft Corp., 
and President, Aeronautical Chamber of 
Commerce 


One of aviation's foremost 
spokesmen here gives the in- 
gredients for a national air 
policy which might well foster 
the world's fourth great — and 
possibly permanent — era of 
peace, the Pax Aeronautica. 





iR FORCES have been developed in 
A this world of ours only on the 
basis of national policy; peace- 
loving nations like the United States 
developed their aviation industries 
along the lines of commerce—Germany 
and Japan developed theirs for aggres- 
sion. 

It was only because the United States 
had strong Air Commerce—what we 
commonly call air transportation—and 
an unparalleled Aircraft Production po- 
tential—that it was able to build up 
an Air Force equal to those of the 
aggressor nations. 

While World War I influenced the 
development of the airplane more than 
the airplane influenced World War I, 
the exact opposite has been true in the 
current conflict. . Thus it will be well to 
appraise the coming peace as it is 
surely to be affected by Air Power, 
that is, the sum total of Air Force, Air 
Commerce, and Aircraft Production. 

All will be greatly affected by na- 
tional policies—foreign and domestic— 
and such policies must have regard for 
the truly fundamental character of Air 
Power. For here is a new medium of 
communication and commerce, a me- 
dium of unique character and far- 
reaching influence. 

We have seen the French Air Force 
disintegrate under a lack of progressive 
policy ; we have seen the British, whose 
maritime policy had helped make the 
inhabitants of a small group of islands 
the founders of a world empire, func- 
tion less surely in the air. We have 
seen the Germans, disarmed by treaty, 
re-arm and combine Air and Ground 
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“One of the great forces for peace is freedom of access fo the 
goods of the world ... Air Transport can become the catalyst of a 
new dynamic era of expanding commerce." (Braniff Airways photo) 


Forces in a bold bid for world power 
that came too close to success. We 
have seen Italy and Russia and Japan 
make their bids for Air Power. Of 
the three, it is possible Japan had the 
broadest concept. 

It should be recalled that during the 
Washington Limitation of Armaments 
Conference and the London Confer- 
ence, when Japan was apparently ac- 
cepting the 5-5-3 ratio of surface ships. 
Brig. Gen. William Mitchell was fore- 
casting the passing of the battleship— 
and Adm. William E. Sims agreed with 
him. The Japanese statesmen must 
have been impressed with this, and, 
when the U. S. carrier force maneu- 
vered in the Pacific, must have under- 
stood the significance of Air Force that 
we in the United States hardly appre- 
ciated. 

In any event, Japan not only ex- 
panded its naval air forces, but appar- 
ently assigned to seaborne aircraft a 
vital role. History may record that 





the navy was actually relegated to third 
place in their thinking, and the air 
forces, however administered, charged 
with responsibility for controlling the 
sea lanes. 

However this may be, we find that 
German and Japanese ambitions were 
finally thwarted only with the decisive 
help of American Air Forces. Behind 
the fighting forces of the United Ne- 
tions was the overwhelming flood ot 
superior aircraft designed and pro 
duced by the American aircraft indus 
try, the largest industrial establishment 
in world history. 

America’s air policy, as outlined by 
Dwight Morrow, was quite simple. It 
recognized a strong Air Force as# 
vital necessity to our national secufity. 
it saw the backbone of the Air Force 
as a strong, competitive, private imdus 
try, able to maintain technical leader- 








* From the manuscript of the author's a 
coming book Air Power and Peace. (Me 
Hill Book Co., N.Y.C.) 
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-, and to expand in an emergency to 
carry the first brunt of war while the 
inder of industry was being con- 
yerted. It recognized the place of Air 
Commerce in peace and war, and of 
rsonal flying and the training of 
th in aviation. It indicated the ne- 
cessity for planned programs designed 
to give continuity to development and 
production, and the healthy financial 
somition so essential to progress. 

Out of it came a fundamental concept 
of the mutual interdependence of the 
armed forces and Aircraft Production. 
The Army and Navy had to direct a 
program that would bring to bear the 
jul creative force of performance com- 
petition, and still avoid destructive 
fnancial competition. This same prin- 
ciple controlled the orderly economic 
development of Air Transport, domestic 
and foreign. Reasonable regulation 
provided all the incentive of free com- 
petition without the destructive disad- 
vantages of unlimited competition. 

The line of demarcation between gov- 
emment and private industry was 
carefully drawn, yet both were well in- 
tegrated. Business relationships be- 
tween the commercial airlines, personal 
fyers, and personal plane manufactur- 
ers were the normal relationships of 
private individuals. The government 
refrained from competition with private 
industry, both in design and produc- 
tion. The armed forces evaluated the 
results of competition in the laboratory 
and in the field. They laid down their 
own requirements and usually required 
the “impossible.” But invariably it 
was forthcoming. 

Here is a pattern for relationship of 


zation that is wholly within the spirit 
of the American concept of individual 
freedom under law. It is a pattern 
that could well be followed in other in- 


ee me 
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government to the individual or organi-. 


LEFT: “The outstanding lesson of this war is the miraculous power of 
individual initiative and enterprise under freedom," which put behind 
the fighting forces of the United Nations “the overwhelming flood of 
superior aircraft designed and produced by the American aircratt 
industry.” Seen here are both AAF and RAF Liberators interspersed 
along production line in Convair plant at Fort Worth. RIGHT: New 


dustry-government relations in the 
future. Freedom is not alone a pleas- 
ant material condition but a vital, dy- 
namic, constructive spiritual force that 
has produced the greatest power in 
world history. 

The pattern of domestic air policy is 
well established. That for the foreign 
field remains to be delineated as the 
world works over the foundation es- 
tablished by the International Civil 
Aviation Conference held late last year 
in Chicago. Here we move out of the 
realm of Air Force for war, and into 
that of Air Power for peace. 

The function of the Air Force in 
peace has already been outlined by the 
Dumbarton Oaks Conference. An Air 
Force to comprise contingents from the 
Powers will be the instrument of secur- 
ity—a Security Air Force. And Air 
Force is suited to this purpose to a 
degree not approached by Ground or 
Seaborne Force. Its capacity for action 
directly against a people, rather than 
against their armed forces, is a decisive 
quality. 

If no agreement can be had as to 
collective action, then the responsibility 
will rest on the individual country. 
The United States has two instruments 
available for this purpose, and can use 
one or both as circumstances dictate. 
The Army’s long-term striking force, 
using self-sufficient Boeing Superfort- 
resses and Convair Dominators is one; 
the Navy’s Seaborne Air Force is an- 
other. 

But we must not lose sight of the 
fact that these forces must be kept at 
a high state of readiness and advanced 
technical development. The  buzz- 
bomb and rocket bomb forecast rapid 
changes; still other developments are 
indicated. These highlight the place 
of aircraft design and production in 
the Security Air Force. 





The future of this country in peace 
and in war is to a great extent in the 
hands of American scientists in indus- 
try, in universities, in schools, and in 
government. The leadership, in con- 
nection with the development of new 
weapons, must rest in the armed ser- 
vices, but the actual research, engineer- 
ing, and development must rest in pri- 
vate hands and be stimulated by the 
natural forces best calculated to ac- 
celerate it. 

The outstanding lesson of this war is 
the miraculous power of individual in- 
itiative and enterprise under freedom. 
This has shown itself not only in in- 
dustry but in the armed services as 
well. Both Aircraft Production and Air 
Transport flourished in the United 
States under the stimulus of private 
competition, reasonably regulated in 
the broad public interest. Under this 
policy, skilled designers and creative 
engineers conceived new technologies 
to obsolete the old and provide new 
employment and wealth for the many. 

Meanwhile, the need for an Air 
Force is importantly influenced by 
other things. Among the causes of 
war is disruption of commerce and 
trade. One of the great forces for 
peace is freedom of access to the goods 
of the world. Another is domestic 
prosperity, and the two go hand in 
hand. The earlier commerce is re- 
stored, the less the need of an over- 
whelming Security Air Force. Here 
is the opportunity for Air Transport. 

Air Transport, under the American 
system, has proved self sustaining even 
in direct competition with highly de- 
veloped surface transport. In the re- 
construction period following our Civil 
War, the railways furnished the me- 
chanism for expanded trade and indus- 
try. Similarly, following World War 
I, the automobile was the new vehicle 


class of cadets arriving at AAF training center to win their wings. 
“Thousands of young men in their early twenties have learned to fly 
and to command large and complicated aircraft.’ They and their 
crewman constitute "a new force for international expansion,” con- 
tinues Mr. Wilson, “and Air Commerce should provide new oppor- 
tunity for them.” 









































about which reconstruction focused. 
The progress of mankind has paralleled 
the progress of transport. Now, the 
airplane, forged in the crucible of war, 
may become the instrument for forging 
a durable peace. 

If Air Transport served only as a 
means of bringing leaders of govern- 
ment and industry into quick accord 
on the measures essential to the res- 
toration of trade, it would justify itself. 
But, of course, it has a far greater 
role than that. Coordinated with other 
forms of transport, it can become the 
catalyst of a new dynamic era of ex- 
panding commerce. And the economics 
of Air Power are such that this re- 
quires no subsidy under reasonable 
regulation. 

For instance, as the world pro- 
gresses, new sources of oil will have 
to be developed. Much of the world 
outside the United States has been only 
lightly prospected. If Americans con- 
tinue to participate in the work of find- 
ing oil, they will need international air 
transport to every corner of the earth— 
air transport which translates the great 
distances of the globe into hours in- 
stead of weeks and months. 

This is but one of many examples, 
for nature has distributed materials and 
peoples all over the globe. No nation 
or people is self-sufficient. Each needs 
to trade with others on terms advan- 
tageous to all. Tourist travel is one 
form of trade. The wide variations in 
living standards among peoples is a 
challenge to statesmanship. Unless it 
is met, frequent wars seem inevitable. 
Enterprising traders of the past found 
ways to trade under even greater diffi- 
culites than those now encountered. 
They are likely to repeat. 

A great new force has been released 
upon the world. Thousands of young 
men in their early twenties have learned 
to fly and to command large and com- 
plicated aircraft. They and _ their 
crewmen have had a taste of individual 
initiative, of leadership, and of team- 
work they might never have experi- 
enced in peace. Some of them will 


want to range far afield in pioneering 
new countries, new air routes, new en- 
terprises. Some will not be content 
with the old routine. They form a new 
force for international expansion, and 
Air Commerce should provide new op- 
portunity for them. 

From the viewpoint of Aircraft Pro- 
duction we see that if, as the demands 
of the Air Force diminish, the require- 
ments of Air Transport increase, the 
reconversion of the manufacturing es- 
tablishment is facilitated. A growing 
demand for new and improved trans- 
port becomes the basis of transition 
from war to peace. 

Disposal of war surplus transport 
planes may well create a demand for 
newer types if it is handled on a sound 
economic basis designed to expand 
domestic and international transport. 
On the other hand, dumping of war 
surpluses, or permitting them to over- 
hang the market, could quench the 
spark of recovery. 

In fact, in order that the aircraft 
manufacturing establishment may even 
survive the drastic cutback from war 
to peace, several steps are necessary: 
First, contracts must be terminated in 
the same spirit in which they were 
initiated ; second, production must con- 
tinue at greatly reduced levels on a 
long-term continuing program of out- 
put of advanced transports and new 
military models; and third, war sur- 
pluses must be administered courage- 
ously in the public interest so as to 
fan the spark of technological progress 
and not extinguish it. Aircraft Pro- 
duction as the backbone of Air Power 
is a public asset to be cherished and 
conserved. 

This brings up a whole new relation- 
ship between the requirements of na- 
tional defense and their impact upon 
the economy. It is commonly accepted 
as a fact that expenditures for national 
defense are a burden tending to depress 
living standards. However, under the 
processes by which U. S. aviation has 
developed, there were compensating 
factors. The armed forces, seeking 





1. Maintain the Army and Navy Air 
Forces at the strength and technical pro- 
ficiency necessary to preclude a success- 
ful assault on ourselves or our possessions. 

2. Facilitate the growth of an ade- 
quate privafe aircraft manufacturing in- 
dustry through a planned Air Force re- 
placement and development program, 
working through engineering competition 
calculated to promote technical leader- 
ship and provide the capacity for emer- 
gency éxpansion. 

3. Foster economically sound private 





AIR POLICY POINTS FOR PEACE 


domestic and foreign air commerce, util- 
izing the technical progress of the armed 
services to reduce operating costs, im- 
prove service, and thus recover the costs 
of Air Force technical progress. 

4. Develop a system of airports, air- 
ways, aids to avigation, and facilities 
for the use of the Air Forces, Air Com- 
merce, and personal flying designed to 
improve the utility of the airplane. 

5. Encourage young men and women 
to study aeronautics, learn to fly, and 
acquire aviation's spirit and traditions. 
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technical progress, fostered technical 
development through private industry 
Those improvements susceptible of rh 
ployment in Air Transport paid a me. 
turn and tended to reduce costs, 

The expansion of economical Air 
Transport on a profitable basis con- 
tributed to lowered travel costs and 
reduced express rates, thus promotj 
domestic and foreign commerce, The 
supporting manufacturing and other 
services shared in the enterprise, New 
employment and new investment op- 
portunities sprang out of the applica. 
tion of new technology to trade and 
commerce. Air Power, acting through 
Air Force to keep the peace, can func. 
tion through Air Transport and Air. 
craft Production in the same service. 
And while it may prove impractical to 
balance the wealth created by this new 
industry against the costs of new and 
improved equipment for the Air 
Forces, it is obvious that substantial 
sums will be recovered. 

In fact the recovery could, in time, 
exceed the original cost just as it did 
in the Western railroad construction, 
Beyond this the savings resulting from 
maintaining an adequate air force as 
insurance against war are incalculable. 

Here indeed is a revolutionary de- 
velopment. Air Power, as we have 
seen it function in war, has. been de- 
vastating. Air Power dedicated to 
peace can be correspondingly benef- 
cent. 

There have been three great eras of 
peace in modern history: The Greek, 
the Roman, the Victorian. In each, 
the dominant Sea or Land Power in 
the hands of free people drove piracy 
from the high seas and provided the 
peace conducive to overseas trade. All 
the other requirements having been 
met, prosperity prevailed. 

Now, we find in our hands a new 
and even more effective Power, that of 
the Air. The United States has the 
dominant Air Power, an unexcelled 
Air Force, the largest productive capa- 
city in the history of the world, and 
the most extensive domestic and for- 
eign Air Commerce. 

United States air policy is important 
to the security of her people—if not 
vital to the peace of the world. Most of 
the world has agreed with our policy, 
as was shown by the Chicago confer- 
ence. Out of it may easily come 4 
fourth and possibly permanent era of 
peace, the Pax Aeronautica. 

Such a peace requires no new theory, 
but derives from our experience in two 
World Wars in a single generation. A 
basis for maintaining that Air Policy— 
and with it the peace—can be found 
in the five major points which we 
present in the accompanying box. 

(Turn to page 412) 
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7, 1941—this great industrial 
nation had an air force which 
was pitifully inadequate, numerically, 
to cope with enemies in the West and 
East who had built up the greatest 
feets of combat aircraft the world had 
known. 

But although we were short in planes 
and men, we were long in initiative and 
technical knowledge—thanks to a small 
group of farsighted and airminded men 
in the army and navy and in private 
industry. They were the men who, 
with inadequate appropriations and in- 
adequate equipment worked long hours 
to keep American aviation technolog- 

















{ THE OUTBREAK of war—Dec. 


* over-400-mph. class. (All ATSC photos) 
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Hs we consider speeds of 600-800 mph., we must think 

‘let propulsion.” Shown here is Bell's jet-propelled P-59 
Pre with nacelles housing thermal-jet engines visi- 
ole under wing roots. Burning ordinary kerosene, plane is 


rned experience has now taught us that nothing is so vital 
jo American might and security as our air power. But this formidable 
force couldn't have been attained or maintained had it not been for the 
yortime-unfettered functions of research and development. Hence — 


WE MUST RETAIN 
TECHNOLOGICAL SUPREMACY 


By MAJ. GEN. KENNETH B. WOLFE, 
Chief, Engineering and Procurement, ATSC 





ically abreast with, or slightly ahead 
of, other nations, during the years of 
tenuous peace between World Wars I 
and II. 

These men were often faced with the 
problem of deciding which important 
new project should be furthered be- 
cause there were not sufficient funds to 
develop all the things that promised 
progress. 

A case in point is interesting. It 
concerns the flying bomb—the weapon 





which has been used by the Nazis with 
destructive force against the civilian 
population of England and to some ex- 
tent against American troops stationed 
there. 

The first robot bomb—an unwieldly 
looking flying machine—was devel- 
oped in 1918 by the U. S. Navy and the 
Sperry Corp. It performed success- 
fully, carrying 1,000 Ib. of TNT for 400 
mi. But it was one of the inventions 
that our engineers had to ignore in 
favor of more important items—for in- 
stance, our highly accurate bombsights, 
which have made possible the precision 
bombing of enemy military targets. 

That our engineers were wise, in 
their selection of new developments 
upon which to concentrate their ener- 
gies and available funds, has been 
proved in aerial combat over many 
continents. American aircraft of this 
war—virtually all developed before 
Pearl Harbor—have time and again 
proved superior in design and per- 
formance. But the fact that we should 
have had to ignore other inventions 
which might have afforded us the 
power necessary for earlier victory is 
a lesson that America should not for- 
get. 

Despite inadequate funds, our engi- 
neers—both in the services and in priv- 
ate industry—were able to keep us 
ahead technologically so that, when war 
did come, the problem was not one of 
development but of quantity production. 

Through their farsightedness they 
were also able to give us the edge in 
a phase of aviation which may well be 
one of the deciding factors of the war— 
flexibility of design and engineering of 
our aircraft, permitting us to make con- 
stant improvements even while we were 
in mass production. 

An example which shows the im- 
portance of peace time development, as 
well as abstinence from standardiza- 
tion, is the Boeing Flying Fortress. 
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This shot of rocket-assisted takeoff of North American B-25 Mitchell, during Wright Field test, 
is substontioting evidence that “it is entirely possible thot within a short time, our bombers— 
ond ofter the war, our airliners—will be able to take off in half the space now required.” 


The B-17 made its first experimental 
appearance in 1935—six years before 
the war embroiled America. It was 
then ahead of its time, but in the ensu- 
ing nine years, hundreds of improve- 
ments have been made on the big ship 
despite the fact that it was in mass pro- 
duction. 

Early Fortresses had a maximum 
speed of 254 mph. at 14,000 ft. Arma- 
ment consisted of five .50-cal. machine 
guns, and maximum weight was 34.000 
lb. Today, the B-17 does considerably 
better than 300 mph., and it is protected 
by 12 to 16 machine guns, most of them 
mounted in power-driven turrets and 
fitted with automatic computing sights. 
Maximum weight is almost 65,000 Ib. 

This plane is only one of the aerial 
weapons developed in peacetime years 
and used by this country in the present 
war. Work on the Boeing B-29 Super- 
fortress was started in 1939. And the 
Republic P-47 Thunderbolt, North 
American P-51 Mustang, and Lock- 
heed P-38 Lightning were all pre- 
Pearl Harbor designs. 

Thus, had it not been for constant 
research and development, we might 
still be waiting for a really effective 
World War II airplane. As it was, it 
took us almost a year, with virtually 
unlimited aircraft production appro- 
priations, to get sufficient military air- 
craft into the field to initiate bom- 
bardment missions against enemy-occu- 
pied Europe. 

The first heavy bombardment mis- 
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sion against Nazi installations in 
France (Aug. 17, 1942) was flown by 
12 Flying Fortresses ; contrast that raid 
with the formations of thousands of 
bombers and fighter escorts which we 
are now sending daily against Hitler’s 
inner fortress. 

Since the outbreak of war, we, have 
had adequate funds for research and 
development, and, making effective use 
of the facilities bowght with these 
funds, our engineers have gone ahead 
with many improvements which are 
just beginning to be felt in aerial com- 
bat. And we may look for more sur- 
prises for the enemy. 


Progress Spurred 


Some wartime developments of the 
AAF Materiel Command, now inte- 
grated in the Air Technical Service 
Command, have been concerned with— 

. .. Improvements in turbosuper- 
chargers, permitting our aircraft to at- 
tain combat altitudes which give them 
superiority over the enemy. The im- 
portance of this development to com- 
mercial aviation is great, since opera- 
tion of passenger and freight carriers 
at sub-stratosphere levels for all- 
weather flying safety and comfort has 
long been a goal. 

. . . Pressurized cabins, which per- 
mit B-29 crews to fly and fight with 
much greater efficiency than is possible 
with cumbersome protective equipment 
and oxygen masks. The postwar com- 
mercial passenger will desire the ease 





of pressurized cabins while traye] 
the sub-stratosphere. 

. . . Jet propulsion, a development 
just beginning to be a factor in mili- 
tary aviation. Its potentialities, so far 
as commercial uses are concerned, are 
not yet sufficiently clear to make defi. 
nite predictions, but we do know thet 
further increases in aerial speed lie ip 
that direction. The propeller-powereg 
plane has about reached the limit of its 
speed, because propeller-surface i, 
tends to disintegrate as the movement 
of the blades approaches the speed oj 
sound. 

There is no such limitation on jet- 
propelled planes, and when we consider 
speeds of 600-800 mph., we must think 
of jet propulsion. This form of motive 
power will probably be an important 
factor in filling post-war calls for high- 
speed short flights. 

Rocket-assisted takeoff and the re- 
versible-pitch propeller would seem to 


ing in 


, have a more immediate postwar com- 


mercial importance. The RP propeller 
is now the subject of an intense study 
which has already led to great strides 
in this field. It is entirely possible 
that within a short time, our bombers 
—and after the war, our airliners— 
will be able to land and takeoff in half 
the space now required. Obviously, a 
limiting factor in increasing the size 
and carrying-capacity of aircraft is the 
increased length of runways required. 
The quicker takeoffs with rocket assist. 
ance and “braked” landings with re 
versible pitch props may remove this 
limitation. 

We are now working on bombers of 
a size, range, load capacity, and arma- 
ment far beyond anything we now 
have. The same applies to transports 
with regard to range and capacity, it 
being notable that transport versions 
of the B-29 Superfortress and B-# 
Dominator are already in production 

Coincident with these efforts, we are 
developing better power plants—always 
working toward more power with less 
weight—and better fuels for more 
ficient performance. Propeller de-icers 
are also being advanced, and we are 
seeking cleaner aerodynamic lines and 
greater lifting power for wing sur 
faces. 

Air power because of speed and mo 
bility, has emerged in this war as 4 
first line of both defense and attack 
It can carry the war to within a few 
miles (vertically) of important enemy 
installations—an accomplishment which 
(horizontally) requires months of i 
tense and bitter fighting on the patt 
of ground forces. It is not cont 
that air power alone can assure fin 
and decisive victory. That appears stil 
to be the job of the infantry. But 
the importance of air power as @ strike 
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. force, while concurrently we are 
‘cembling necessary men and supplies 
-. large scale land operations, cannot 
a overemphasized. ; 
"America 1S determined to remain 
grong and militarily prepared after this 
wat, But it is inconceivable that we 
gould keep 11,000,000 of our men, 
seeded for productive peacetime effort, 
~ she armed forces. As Gen. Marshall 
a recently suggested, the best pro- 
sedure will probably be to maintain a 
omparatively small standing army and 
imited navy, backed by a partially- 
rained citizen reserve. 

But we probably will maintain, as a 
srotective first line a sizable air force 
shose power would give us time to 
sobilize our ground forces inthe event 
‘hat we should ever again be attacked. 

It is not suggested that we maintain 
in air force as large as that we now 
ave in the midst of this greatest con- 
ict for to do so would be an undesir- 
ble drain on our national economy. But 
we must keep research and development 
xtivities going at full pace. We must 


now th 
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have adequate appropriations for con- 
tinuance of the work that is going on 
at Wright Field, and we must provide 
private industry with sufficient orders 
for new types of aircraft so that this 
industry will always be in a position to 
quickly convert to military and naval 
aviation production should war again 
be thrust upon us. 

Thus, an efficient and adequate engi- 
neering and research organization, 
backed by an aviation industry which 
keeps abreast of all new developments, 
should be the nucleus of our air power, 
which in turn should be the nucleus 
of our national defense. 

By keeping ahead of other nations in 
the development of new aerial weapons, 
we can go a long way toward vrevent- 
ing war, for any aggressor nation 
would know it was licked before start- 
ing. 

The importance to commercial avia- 
tion of such research and experimen- 
tation is obvious from the examples of 
war-born innovations previously cited, 
which will undoubtedly be adapted for 





pellers are supported on concrete torque stands in ATSC Wright Field 
en at speeds far exceeding those demanded in flight, with rain and other 


© subject of intense study ond promises fo be of postwar commercial importance. 


postwar passenger and freight trans- 
port. 

At Wright Field, we have what is 
probably the most extensive aeronau- 
tical research and development estab- 
lishment in the world, with the finest 
equipment and most outstanding com- 
plement of skilled personnel. To fail 
to take advantage of this setup, to ad- 
vanice peacetime aviation and protect 
America against future wars, would 
seem to be the height of folly. 

We must remember that the aircraft 
industry is probably the most rapidly 
advancing business in the world. De- 
signs which would have been consid- 
ered futuristic dreams 10 yr. ago are 
now realities. 


Quotes Tell Story 


The following quotation may help to 
illustrate the point: 

“Every nation at war uses the best 
equipment that can be obtained. Im- 
provements must be made constantly 
or one of the hostile forces will soon be 
outclassed by its opponent . . . The 
175-mph. pursuit plane in use now un- 
doubtedly will be replaced by a 200- 
mph. plane within a few years. Simi- 
larly, a better bombing plane surely 
will make its appearance before long. 
It probably will be able to carry a 
2,000-Ib. bomb load and cruise at 100 
mph. for over 8 hr.” 

Does that strike you as funny? It 
was written in 1926, only 18 yr. ago, by 
a man who was making a bold predic- 
tion—Henry H. Arnold, major, Air 
Service, U. S. Army, now C. G. of the 
AAF. 

In the same book in which he made 
that statement, Gen. Arnold said: 

“The next war between first class 
powers probably will start with a host 
of aircraft arriving unheralded over 
strategic points. Anti-aircraft guns 
will bark their protest from the ground 
and aircraft will rise to give battle 
and drive the invaders from the sky. 
Incendiary . . . and demolition bombs 
will destroy . . . concentration centers 
and munition factories; but, following 
precedent, the largest and best equip- 
ped air force will be victorious.” 

Does this sound a bit like a pre- 
description of Pearl Harbor? 

These quotations are cited to show 
that our military leaders have not been 
unmindful of probable advancement to 
be made in aviation, of the destructive 
uses to which these advancements 
might be put. But, by and large, the 
lucid forewarning of these men were 
only brushed aside. They were re- 
garded as scare-prophets. Meanwhile 
appropriations for military aviation 
continued to be slashed. 

May we never again let the fore- 
sight of such men go unheeded! 
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THE COMING COMPETITION 
IN FOREIGN MARKETS 


PART || OF A SERIES 


By RAYMOND L. HOADLEY, Finoncie/ Editor, “Aviation” 


True enough, some luscious plums are ripening out in the export 
field. But they aren't going to fall right into the contract basket. 
To get them will require skillful plucking featuring the adroit use 
of every proven appurtenance of the art—for the veteran foreign 


rivalry will be plenty stiff. 





IRCRAFT MANUFACTURERS should 
Av their export markets now 
if they want a larger share of 
world trade than they had before the 
war. The markets are there—but it 
won't be just a case of moving in after 
reconversion. 

Agents should be sent out to select 
the representatives wanted in foreign 
countries. There are, for example, con- 
cerns all over Latin America, which, 
having hangars and repair setups, are 
anxious to get franchises to handle 
American aircraft and equipment. 
American organizations should take the 
opportunity to pick the cream of the 
crop while they can. When cancella- 
tions come in, it may be too late. 

A manufacturer may argue that he’s 
so busy with war orders that he hasn’t 
yet been able to draft his peacetime pro- 
duction plans. That may be, but ac- 
cepting the initial premise that he is 
going to make a plane postwar, he 
should than take a tip from the automo- 
bile people. The latter don’t know 
when they can resume car production 
or what their prices will be, but even 
so they are building their export media 
against the time when merchandise can 
be shipped. 

One big reason for the industry’s 
complacency regarding foreign trade is 
the fact that countries in all corners of 
the world are looking to-America right 
now for transport aircraft. The re- 
sultant sellers’ market in transport 
planes may continue indefinitely. But 
it wouldn’t surprise some astute export 
nen if we all wake up some fine morn- 
ing to find that the British are way out 
ahead of us on personal plane exports. 
And the volume of personal plane sales 
eventually will far outdistance that of 
transports. 

There is every reason to believe that 
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Great Britain will provide real compe- 
tition for the American plane maker. 
You can’t write off as a competitor a 
nation that has 15,000 firms making 
5,000 aircraft a month. As Sir Fred- 
erick Handley Page has pointed out, an 
erroneous idea has been spread about 
that British engineering “is done solely 
in converted cinemas, disused stables, 
and adapted Olde Tea Shoppes.” 

Great Britain has to double her post- 
war exports in order to survive. She 
is going to be aided by large loans and 
credits from the United States. And it 
is fair to assume that she expects to 
utilize her vast wartime aircraft in- 
dustry to increase exports. 

Britain especially has her eye on 
airminded Latin America with its 
$3,600,000,000 in trade balances. Al- 
ready the lower East of South America 
—that is to say Argentina, Paraguay, 
and Uruguay—is in the British trade 
orbit. Exporters who have traveled up 
and down the coasts of South America 
report that they found British agents 
everywhere, all patiently explaining 
why they haven’t been able to make 
shipments during the war and follow- 
ing up by making arrangements for 
postwar trade. The British govern- 
ment has expedited passports and visas 
for hundreds of commercial travelers 
who have already left England to sell 
British goods as soon as they are avail- 
able for export. 

The British are old hands at foreign 
trade; it has been a major source of 
livelihood for them. These British 
agents have been exempt from the 
draft, whereas we yanked home com- 
mercial representatives of draft age. 
And in their demobilization plans, 
Britain plans to give priority to the 
military men who expect to enter for- 
eign trade. 





Steps recently taken in London jp. 
cluded the appointment of businessmen 
resident abroad as marketing officials in 
principal countries. Small firms unabje 
to send their own men will be repre. 
sented by group agencies. The Depart. 
ment of Overseas Trade has made ; 
survey in 26 countries outside the 
European battle area for the “Byy 
British” drive. The surveys are kept 
up to date, hence all that will be needed 
on V-E Day will be cables setting oy 
last minute instructions. 

At the same time 140 English ex. 
porting industries have been organized 
for the quickest possible trade drive 
after the war. British officials figure 
that trade is no longer a purely indi- 
vidual concern and that industries that 
used to be competitors will have to 
work together as a team under govern- 
ment control to plan export produe- 
tion to meet the needs and desires of 
overseas markets. 

The need for new products, higher 
quality in old products, salesmanship, 
reliability, prompt delivery, and ex- 
tensive use of the foreign and consular 
service, is being drummed into British 
exporters by their government. Furth- 
ermore, there will be distribution con- 
trols and allocations to make sure that 
products are available for export 
whether or not the domestic demand is 
satisfied. 

This accent on giving the export 
market priority on most peacetime pro- 
duction is an important point for our 
aircraft makers to consider. Foreign 
trade has always held a secondary place 
in the American scheme of things 
Moreover, there will be much pressure 
after reconversion to take care of the 
domestic market first, and this kind 
of “selling begins at home” pressure 
will hit aircraft just at it will hit trucks 
tires, and steel. But if the foreign 
market has to wait, competitors from 
other countries may step in to 
away our golden opportunity. 

The Canadians are already working 
the Latin American trade through the 
disposal, south of our Border, of su 
plus planes. Remember that 
plane production has increased from 
900 in 1940 to around 4,000 in 1944. It 
is even quite possible she will expot 
American-design airplanes built in 
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onion under war-obtained licenses, 
"well as her own makes and models. 
‘The Canadians truly lack a variety of 
- ves, but they may make this up in 
vor respects. An export insurance 
-” for instance, has been set up 
vereby the Dominion government will 
came many of the risks the exporter 
off has to assume here in the 
sited States. Then, too, the Do- 
ion government is empowered to 
ke loans to foreign governments or 
ajers desiring to buy Canadian goods, 
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Some of our own aircraft men have 
« scanning the Latin American 
sibilities. We may name some of 
nm: Paul Moss, export official of 
ndix Aviation Corp., got on the job 
mnths ago by convassing his markets 
wre at first hand; Irving Taylor, of 
buglas, made a two months’ Latin 
inerican tour: Alfredo de los Rios 
»s also been south of the Rio Grande 
 Fairchikd; and Henry Knight, rep- 
benting several companies, has like- 
is¢ been on a three months’ trip in 
at territory. 

American exporters must adjust 
emselves more than they ever did in 
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the past to the special requirements of 
each foreign market, especially regard- 
ing quality of products, selling systems, 
and payment terms. Revere G. Sand- 
ers, assistant vice-president of Fair- 
child Camera & Instrument Corp., who 
in a recent trip talked to business and 
government officials of nearly every 
Latin American nation, found definite 
resentment against American manufac- 
turers and export organizations because 
they were prone to making “cash on 
the barrel head” demands before their 
merchandise left the wharves here. 
Mr. Sanders believes that if we ex- 
pect to get and hold foreign trade we 
must extend credit up to six months, 
or a year if necessary, even though our 
customers have the money to pay. 
He explains that the Latin American 
businessman operates under the philos- 
ophy that it is a reflection on his integ- 
rity if someone refuses him credit. 
Before the war, points out Mr. Sand- 
ers, we would demand irrevocable 
letters of credit with an order, without 
making any effort to take into account 
our customers’ methods of doing busi- 
ness. At the same time, an important 
trade was built up in South and Central 
America by the Germans, who did 
accept the basic differences in opera- 


by 
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tional methods and thereby profited. 

Companies considering their export 
operations as of little importance, 
should either not undertake them or 
should name experienced export agen- 
cies to care for what trade they have. 
Export handled loosely spells trouble. 
Deals initially negotiated by junior 
officers have frequently been turned 
down later by senior officials, and obvi- 
ously this is bad business. All basic 
policy decisions should be reached at 
home before sending representatives 
abroad. 

War conditions have often made it 
impossible for senior officers to visit 
foreign customers. But with the ex- 
pedited plane services now in prospect, 
senior officers should plan to do some 
traveling abroad in order to get first- 
hand impressions of the countries and 
the people with whom they want to 
deal. Certainly the foreign competi- 
tion will be “on the ball” in this respect. 


Next month Mr. Hoadley will con- 
clude this salient foreign-trade series 
with an article detailing both practical 
working suggestions and government 
aids available to help American aircraft 
companies establish themselves in the 
highly promtsing export field. 

























































AIRCRAFT VALVES 











At the “business end” of many aircr 
controls there are Dole Valves set up to pe 
form exactly as expected — without surprise 























—without variation from the predeterming@™ A 
response. 
The simple fact that they are there means the 
have passed rigorous tests and won accep 
ance. This in turn recommends The Dole Val 
Company highly for similar specialized pi 
duction in the future. 8 
R 
and FITTINGS : 
A 
The same engineering, manufacturing pets F 
nel and facilities have turned out millic R 
of Aircraft Fittings to new high standards A 
precision. A 
THE DOLE VALVE COMPANY « Established 1906 + 1901-1941 Carroll Avenue. + Chicago 12, Illi 
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Our 12th Annual Directory, giving a preview of transport and personal planes, to- 
gether with all releasable data on operational military aircraft . . . More than 340 
illustrations covering over 200 types, plus the most complete and authoritative speci- 
fication tables, including the first published tabulations of helicopter specifications. 
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Rudy Arnold — page 123, 
center; page 133, center 
ind bottom ; page 144, top. 
British Combine — page 
160, bottom; page 170, 
top and bottom, 
International — page 174, 
center. 


Popular Science — page 
167, top. i 
Press Association — page a! 
151, bottom; page 170, th 
center; page 173, center. 
Sovfoto — All Russian 
7 tty bottom of page 
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Boeing B-29 Superfortress 

World’s outstanding bomber, it 
earries heavier bomb load 
greater distances than any other 
craft. Pressurized cabin per- 
mits extended high altitude 





operations; central fire control 
system gives maximum defense: 
Also produced in quantity by 
Bell and Martin companies, to be 
built by Douglas and Lockheed. 











Boeing B-17G Flying Fortress 
Armament, minimum of 13, 50- 
cal. machine guns; gross weight, 
65,000 Ib., bomb load ranges up 
to ten tons, high speed, over 300 
mph., service ceiling, over 35,000 





ft., range, up to 3,000 mi. Has 
also been produced in large num- 
bers by Douglas and Lockheed. 
Powered by four 1,200-hp. 1820 
Wright Cyclone 9’s. 















si 


Consolidated-Vultee B-24J Liberator 


Armament consists of at least 
ten 50-cal. machine guns; gross 
weight, over 60,000 Ib., high 
speed, over 300 mph., service 
ceiling, over 35,000 ft., range, 
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over 3,000 mi. Powered by four 
turbo-supercharged Pratt & 
Whitneys. Now being produced 
under license exclusively by 
Ford at Willow Run plant. 














| 
| 
| 
| 
» 


fac connquchuamiping onan 3ccn7ernel 















AVIATION, February, 1 BB ay: 


































AMERICAN BOMBERS 








Consolidated Vultee PB4Y-2 Liberator 


Single-tail Navy modification of 
basic B-24 design with added 
armament and gross weight ex- 
eeeding 63,000 Ib. Used on 


seareh missions, which means 


fighting way through any Jap 
opposition to bomb shipping or 
shore installations. Powered by 
four 1,200 hp.-plus Pratt «& 
Whitneys. 





























Consolidated Vultee PBY-5A Catalina 


Amphibious version of basic de- 
sign first put in service in 1936. 
Has given Navy outstanding 
service, being used as everything 
from cargo lugger to torpedo 


bomber. High speed, 198 mph., 
gross weight, 35,000 Ib., range, 
over 3,000 mi. Powered by two 
1,200-hp. P & W’s. Has also 
been widely used by RAF. 
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Consolidated Vultee PB2Y-3 Coronado 


Armament, minimum of six 50- 
cal. machine guns, gross weight, 
66,000 Ib., high speed, 200 mi. 
plus; range, over 3,500 mi., 
service ceiling, 20,800 ft. Pow- 


ered by four 1,200 hp. P & W’s. 
Has served both as _ patrol 
bomber and as cargo carrier 
with Naval Air Transport 
Service throughout Pacific. 
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Consolidated Vultee A-35 Vengeance 


All-metal low mid-wing dive 
bomber produced for British in 
1940. High speed, over 250 
mph., range, 1,500 mi. plus. 
Powered by one — 1,700-hp. 





Wright Cyclone 14. Slatted dive 
brakes fit flush with wing for 
normal flight, swing out from 
both surfaces to slow speeds in 
dive approaching the target. 

















Curtiss SB2C Helldiver 


Armament, machine guns or 2U0 
mm. cannon in wing and twin 
5U’s in rear cockpit; high speed. 
over 300 mph., cruising speed, 
250 mph., range, 1,200 mi., serv- 





ice ceiling. 25.000 ft., bomb load 
of approximately 1,800 Ib. ecar- 
ried within fuselage. Powered 
by one 1,700-hp. Wright 14. 
Photo shows Army A-25 version. 































Douglas A-26B Invader 

Said to be one of world’s most 
versatile planes. Armament 
can be varied according to opera- 
tions ; bomb loads are said to be 
unusually heavy for craft of its 
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size. High speed, over 375 mph., 
gross weight, 26,000 lb. plus. 
Powered by two  2,000-hp. 
Pratt & Whitneys. A battle-de- 
velopment of famed A-20, 
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Douglas A-20 Havoc 
Forward armament varies be- 
tween 50-cal. machine guns and 
20 mm. eannon—or combina- 
tions—and 50’s are used in rear 
turret. High speed, over 350 
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mph., gross weight, 20,000 Ib., 
range, 1,050 mi., service ceiling, 
20,000 ft. Powered by two 
1.825-hp. Wright R-2600 Cy- 
clone 14’s. Also serving RAF. 








Grumman TBF Avenger 

Armament, multiple 50-cal. ma- 
chine guns firing forward, power 
dorsal turret, and ventral gun 
tunnel; gross weight, approxi- 
mately 12,000 lb., range, 1,400 





mi., high speed, about 270 mph. 
service ceiling, over 20,000 ft., 
power, 1,700-hp. Wright. Bomb 
load carried internally. Also 
serving aboard British carriers. 














Lockheed B-34 Ventura 


Armament, 50-cal. machine guns 
in nose, power dorsal turret 
and ventral tunnel; _ gross 
weight, 30,000 lb., range, 1,350 
mi., high speed, 248 mph., serv- 





ice ceiling, 30,000 ft.. power 
plant, two 2,000-hp. R-2800 P & 
W’s. Also used extensively by 
Navy on coastal patrol work un- 
der PV-1 designation. 





























Martin B-26G Marauder 
One of world’s heaviest armed by two 2.000-hp. R-2800 Pratt 
medium bombers. Gross weight, & Whitneys. In addition to all 
35,000 Ib., range, over 1,000 mi., types of land operations, has 
high speed, 326 mph., service also served as torpedo bomber in 
ceiling, over 24,000 ft., powered Pacific theatre of operations, 





























Martin PBM-3R Mariner 
Armament, 50-cal. machine guns 15,000 ft., powered by two 1,700- 
in nose, dorsal and tail turrets; hp. Wright Cyclones. Also AE 
gross weight, 56,000 Ib., range, widely used as cargo carrier rr 
over 3,000 mi., high speed, 220 under PBM-5 _ designation. - 
mph., service ceiling, over Bomber carries crew of 9-12. Y 
7 aa 

















North American B-25J Mitchell 
Armament ranges up to 14 50- over 300 mph. at 14,500 ft. 


eal. machine guns and one 75 _ service ceiling, 25.500 ft. Pow- 
mm. cannon besides bomb load. ered by two 1,700-hp. R-2600 
Gross weight. 27,000 Ib., weight Wright Cyclone 14’s. Cannon 


empty, 19,480 Ib., high speed, version also used by Marines. 
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Bell P-59A Airacomet 


America’s first jet-propelled 
plane, this fighter is powered by 
two Whittle-type gas turbines 
developed and produced by Gen- 
eral Electric. All performance 


data is restricted, but speed is 
in excess of 400 mph. Ceiling is 
over 40,000 ft. Armament con- 
sists of at least four 50-cal. 
machine guns. 























Bell P-63 Kingcobra 


Armament, 37 mm. cannon fir- 
ing through propeller hub, and 
four 50-cal. machine guns; gross 
weight, 8,150 lb., range, over 
1,000 mi., high speed, 400 mph. 





plus, service ceiling, 35,000 ft. 
Powered by 1,500-hp. Allison 
1710. Developed from P-39 
Airacobra. Large part of pro- 
duction has gone to Russia. 














Curtiss P-40N Warhawk 


Armament, six 50-cal. machine 
guns; gross weight, 9,000 Ib., 
range, 1,000 mi., high speed, 
over 350 mph., cruising speed, 
300 mph., service ceiling, 35,- 





000 ft. Powerplant. 1,395-hp. 
Allison V-1710. Model Q, last 
of this famous line, has Pack- 
ard-built Rolls Royce. C-W has 
built 15,000 of P-40 series. 
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Grumman F6F-5 Hellcat 

Armament, six 50-cal. machine 
guns in wings; gross weight, ap- 
proximately 7,000 Ib., high 
speed, over 380 mph., service 
ceiling, 35,000 ft. Powered by 








2,000-hp. Pratt & Whitney R- 
2800. Drop tanks give range of 
1.500 mi. First carrier fighter 
to be designed on basis of com- 
bat experience. 













Lockheed P-38J Lightning 
Armament, four-50’s and one 
20-mm. cannon mounted in nose; 
gross weight, up to 18,000 Ib., 
weight empty, 12,700 Ib., range, 
750 mi., high speed, over 400 


mph., service ceiling, 35,000 ft. 
plus. Powered by two V-1710 
turbo-supercharged Allisons giv- 
ing 1,520 hp. to 27,000 ft. Photo- 
reconn version designated F-5. 












North American P-51D Mustang 


Armament, six 50-cal. machine 
guns or four 20 mm. cannon, or 
combinations; gross weight, 8.- 
604 Ib., high speed, over 450 
mph., service ceiling, 40,000 ft. 


1% 





plus; power plant, Packard-built 
Rolls Royce Merlin delivering 
1,600 hp. at 11,800 ft. One of the 
world’s top fighters, it has 
doubled as dive-bomber. 
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Northrop P-61 Black Widow 
Four 50-cal. machine guns in 
power turret, undisclosed num- 
ber of 20 mm. cannon make this 
night fighter one of heaviest 
armed of such craft. Gross 





weight 26,000 Ib., high speed 
over 350 mph., landing speed, 90 
mph. but can be flown at less. 
Power, two 2-000-hp. plus Pratt 
& Whitney Double Wasps. 

















Republic P-47D Thunderbolt 
Armament, eight 50-cal. machine 
guns; gross weight, over 14,000 
lb., range, 1,000 mi., high speed, 
over 430 mph. at 25,000 ft., 
service ceiling, 35,000 ft. Pow- 






ered by turbo-supercharged R- 
2800 Pratt & Whitney two row 
radial, water injection engine of 
over 2,000 hp. Has doubled as 
dive bomber and ground strafer. 
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Vought F4U-1D Corsair 

Armament, ‘six 50-cal. machine 
guns; range, 1,500 mi., high 
speed, over 400 mph.. service 
ceiling, over 35.000 ft. Powered 
by 2,000-hp. Pratt & Whitney 


R-2800 Double Wasp. Used as 
both land- and _ carrier-based 
fighter. Also produced by 
Goodyear Aircraft Corp. as 
FG-1. Doubles as bomber. 
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Beech UC-43 Traveler 

Popular prewar personal craft 
put into military service as per- 
sonnel carrier where swift move- 
ment is necessary. High speed, 
203 mph. at 5,000 ft., cruising 





speed, 171 mph. at 5,000 ft., 
range, 525 mi., service ceiling, 
24,300 ft. Powered by one 450- 
hp. Pratt & Whitney, some pro- 
duced with 300-hp. Jacobs L-6, 
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Beech UC-45A Expediter 

Military version of type to be 
modified for postwar feeder line 
operations with five to six pas- 
senger capacity. High speed, 
223 mph., cruising speed, 194 


mph., gross weight, 7,500 Ib., 
weight empty, 5,025 Ib., service 
ceiling, 27,000 ft., initial rate of 
climb, 1,850 fpm. Powered by 
two 450-hp. P & W’s. 





























Boeing C-97 Stratocruiser 

Postwar transport based on B-29 
Superfortress design, with pas- 
senger capacity ranging from 70 
to 100. High speed, 400 mph., 
cruising speed, 340 mph., gross 
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weight, 130,000 lb. weight 
empty, 70,000 lb., normal range, 
about 3,500 mi. Power, four 
2,200 hp. Wrights. Set cross- 
country record of 6 hr. 4 min. 
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Boeing SA 307B-1 Stratoliner 


Famed prewar luxury liners be- 
ing rebuilt for TWA. using B-17 


wings, powerplants, landing 
gear and tail surfaces. High 


speed 255 mph. at 15.000 ft., 
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cruising, 225 mph. at 15,000 ft., 
service ceiling, 22,000 ft., range 
1,500 mi., gross weight, 54,000 
lb. Power, four 1,200-hp. Wright 
Cyclone nine’s. 
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Boeing 314 Clipper 


Trans-ocean flying boats serving 
Panam and Government-operat- 
ed British Overseas Airways in 
worldwide operations. High 
speed, 210 mph., cruising speed, 


188 mph., range, 4,900 mi., gross 
weight, 84,000 Ib., weight empty, 
49,149 Ib. Maximum load, 89 
passengers. Power, four 1,600- 
hp. Wright Cyclones. 

















Budd RB-1 Conestoga 


Welded stainless steel cargo car- 
rier with 8 x 8 by 25-ft. un- 
obstructed space within fuse- 
lage; rear loading door. De- 
signed to take off with full load 


in 920 ft. Gross weight, 33.800 
Ib., payload, 10,400 Ib., cruising 
speed, 165 mi., normal range, 
600 mi., maximum range, 1,700 
mi. Power, two 1,200 hp. P&W’s. 
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Consolidated Vultee C-87 Liberator Express 


Military cargo-passenger trans- 
port version of B-24, used ex- 
tensively on Burma-China run 
over Himalayan “Hump.” High 
speed, over 320 mph., cruising 


speed, over 200 mph., gross 
weight, over 60,000 Ib., range, 
approximately 4,000 mi. Pow- 
ered by four turbo-supercharged 
1,200-hp. Pratt & Whitneys. 














Consolidated Vultee Liberator Liner 


Of 48-52 passenger capacity, 
this liner is built around B-24 
wing, power plant and landing 
gear. High speed, over 266 
mph. at 138,500 ft., cruising 


speed, over 200 mph. at 10,000 
ft., gross weight, 64,000 Ib., 
weight empty, 30,928 Ib., maxi- 
mum range, over 3,000 mi. 
Power, four 1,350-hp. P & W’s. 




















Curtiss C-46 Commando 

World’s largest twin engine 
transport, used in every war 
theatre. High speed, over 265 
mph. at 13,000 ft., cruising 
speed, 227 at 10,000 ft., service 
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ceiling, 24,500 ft., range, 1,500 
mi., gross weight, 48,000 Ib., 
weight empty, 29,438 lb. Power, 
two 2,000-hp R-2800 Pratt & 
Whitney Double Wasps. 
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Curtiss CW-20E Commando 

Postwar commercial version of 
C-46, seating 36-42 passengers, 
on which Eastern and National 
have placed orders. Re-designed 
nose and pilot’s cabin is major 
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outward change, but others have 
been made throughout to adapt 
plane to peacetime operations 
on airlines. New version to be 
powered by 2,200-hp. Wrights. 





























Douglas C-47 Skytrain 
Military version of famed DC-3; 
most widely used transport in 


world. High speed, 230 mph. 
at 8,500 ft., cruising speed, 185 
mph. at 10,000 ft., service ceil- 


ing, 24,100 ft., range, over 2,000 
mi.. gross weight, 29,000 Ib., 
weight empty, 16,970 lb. Power, 
two 1,050-hp. P & W’s. Has also 
been used as glider tow craft. 














Douglas C-54 Skymaster 

Widely used cargo-passenger 
transport familiar in every part 
of world. High speed, 280 mph. 
at 23,200 ft., cruising speed, 239 
mph. at 10,000 ft., service ceil- 





/ 


ing, 26,600 ft. gross weight, 
71,300 Ib., weight empty, 39,000 
Ib. Powered by four 1,450-hp. 
R-2000 Pratt & Whitneys. Has 
range of over 3,600 miles. 
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Douglas DC-4 

Postwar version of famed 
C-54 Skymaster which will be 
used in trans-ocean as well as 
domestic operations. Several 
major American airlines have 
already placed orders on this 





and DC-6 types totaling more 
than $100,000,000. Orders 
call for production as soon as 
war conditions permit resump- 
tion of output for civilian 
uses. 





Douglas DC-6 

Developed from basic design 
of C-54 and DC-4, this type 
has also been ordered in quan- 
tity for delivery as soon as 
conditions permit production. 
High speed, 334 mph., against 


280 of DC-4; cruising speui, 
278 vs. 239; passenger capa- 
city, 55 against 49; gros 
weight, 80,500 Ib., compare 
with 71,300; range, 2,715 nj 
vs. 3,610. 
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weight, 











Douglas DC-7 

Large postwar transport 
already ordered by at least 
one major airline. 
162,000 Ib., 
senger capacity, up to 118; 
range, over 4,000 mi., high 


speed, approximately 400 
mph., powerplants, four 
P&W Wasp Majors. 

Douglas Skybus ~— 


Designed for feeder line 
operations, seating 24 pas- 
sengers. Gross weight, 17,- 


Gross 
pas- 





300 Ib., cruising speed, 189 0: 

mph., landing speed, 65 poe OL* 

mph., normal range, 600 # #$#f"""""~ ee re ee 

mi., wingspan, 86 ft. 7 in. ; 

Will be powered by two 4 x 

700-hp. inline engines. 3 % Socoo ] 0 by 
6 














Fairchild C-82 Packet 








ie aed 








Cargo - paratroop - ambulance 
eraft having 2,312 cu. ft. of 
cargo capacity, room for 42 
paratroops, or 34 litters and 
four attendants, plus military 
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crew of five. Gross weight, 42,- 
600 up to about 50,000 Ib., 
weight empty, 26.530 Ib. As 
liner would take 50 passengers. 
Power, two 2,000-hp. P & W’s. 
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Fairchild UC-61K Forwarder 

Ranger-powered military version 
of one of most popular personal 
planes. High speed; 124 mph., 
cruising speed, 112 mph., initial 
climb, 650 fpm., range 465 mph., 
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service ceiling, 12,700 ft., gross 
weight, 2,882 lb., weight empty, 
1,813. Engine is 200-hp. in- 
verted six-cylinder inline. Also 
used by RAF, designated Argus. 























Grumman JRF-6B Goose 


Military version of G-21A, 
widely used by Coast Guard for 
inshore patrol and sea-rescue 
work. High speed, 201 mph.., 
cruising speed, 190 mph., initial 





climb, 1,300 fpm., service ceiling, 
22,000 ft., range, 1,000 mi., gross 
weight, 7,955 lb., wt. empty, 
5,530 lb. Power, two 450-hp. 
Pratt & Whitneys. 














Grumman J4F Widgeon 


Four-five place amphibian used 
extensively as personnel carrier 
in Navy, it is military version 
of popular personal plane. High 
speed, 164 mph., cruising speed, 


150 mph., initial climb, 700 
fpm., service ceiling, 15,500 ft., 
range, 775 mi. Power, two 200- 
hp. Rangers. Model pictured has 
peacetime color scheme. 


133 





. 























rene 














AMERICAN 


Lockheed C-60 Lodestar 
A 17-place military version of 
prewar airliner. High speed, 
276 mph., cruising speed, 248 
mph., service ceiling, 27,000 ft., 
range, 1,540 mi., gross weight, 
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18,500 Ib., Optional power 
plants are either two 1,200-hp. 
Pratt & Whitney Wasps or 


Wright Cyclones. Modifications 
used as navigation trainers. 


























Lockheed C-69 Constellation 
Designed as 60-passenger luxury 
liner, is now in military service. 
At least two airlines have orders 
for postwar versions. High 
speed over 350 mph., landing 


speed. 80 mph., service ceiling. 
35,000 ft. gross weight 86,250 
lb. Power, four 2,200-hp. 
Wright Cyclones. Prototype 
crossed country in 6 hr. 58 min. 




















Martin van Zelm 

Both two and four engine 
designs of this type have been 
prepared for postwar passen- 
ger and cargo operations. De- 
veloped primarily for cargo 
work, both types have rear 
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loading facilities, aft end of 
fuselage swinging up out of 
way so that trucks may back 
directly to craft for direct load- 
ing under booms and empen- 
nage. 








Lockheed Saturn 75 
Designed for short haul, 
high frequency schedule opera- 
tions, this type has already 
been ordered by two operators. 
Passenger capacity is variable, 
from 8 to 14, depending on 


cargo load. Gross weight B 
500 Ib., high speed, 240 oP 
cruising, over 200; laa 
speed, 73 mph., take-of 4 
tance, 1,055 ft. Power, 
525-hp. Wrights. 
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Martin JRM-1 Mars 

Naval cargo version of 
XPB2M-1 which has con- 
sistently set new records. High 
speed, over 200 mph., cruising 
speed, in excess of 175 mph., 
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service ceiling, over 15,000 ft., 
range, over 5,000 mi., gross 
weight, 145,000 Ib. plus. Power, 
four 2,200-hp. Wrights. Navy’s 
utilization, 9.7 hr. per day. 












Martin Leviathan 

Designed for long range 
post-war passenger transport 
work, this six engine flying 
boat will have a gross wt. of 
around 250,000 lb. Passenger 
capacity is listed as 100, with 


allowances for 80 lb. of bag- 
gage each, in addition to 235,- 
000 Ib. of cargo. Designed to 
have cruising speed of about 
200 mph. Plans also call for 


straight cargo version. 


Martin Mercury 


short haul-operations 


passengers. 


One version of feeder and 
craft 
designed to carry up to 30 
Gross weight, 33,- 
500 Ib., weight empty, 22,235 
lb., range, 500 mi., high speed, 


311 mph. at 8,500 ft., cruising 
speed, 250 mph. at 10,000 ft., 
fuel capacity, 500 gal. Power- 
plants, two 2,100-hp. P & W’s. 
Other version of same basic 
design has high wing. 
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Vought-Sikorsky VS-44A Excalibur 


Serving American Export Air 
Lines on transatlantic service, 
holding flying boat speed records 
both ways. High speed, 225 
mph., cruising speed, 175 mph., 






service ceiling, 19,000 ft. range, 
3,800 mi., gross weight, 57,500 
Ib., weight empty, 30,200 Ib. 
Power, four 1,200-hp. Pratt & 
Whitney Twin Wasps. 
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Aeronca L-3 Grasshopper 

One of the “mighty mites” 
which have given valiant service 
as artillery spotters, observation 
and rescue planes. Developed 
from prewar personal plane de- 

































sign, has gross weight of 1,300 
Ib., range of 218 mi., high speed 
of 87 mph., cruising speed of 79 
mph. and landing speed of 43 
mph. Power, 65-hp. Continental. 











Beech AT-11 Kansas 


Developed from one of 
Beech’s well-known executive 
type private craft, Kansas has 
been widely used as a bomber 
crew and navigation trainer. 
An all-metal craft powered by 


two 450-hp. Pratt & Whitney 
Wasp Jr.’s., 
















ceiling is 20,000 ft. Fuel 
eapacity is 128 gals., normal 


cations. Span is 47 ft. 8 in, 


it has a high length is 34 ft. 2 in., height is 


speed of 216 mph. at 5,000 ft., 
and cruising speed of 192 at 


range is 565 mi. Gross wt., 
8,727 lb., wt. empty, 6,158. 


9 ft. 8 in. Wing area totals 
849 sq. ft., wing loading is 3 


same altitude. 
level 


lb. sq. ft. Used by Navy 
SNB-2 bomber-trainer. 


Phantom view above shows 
structural details and crew lo- 


Climb at sea 
is 1,125 fpm., service 








Cessna AT-17 Brasshat 

Twin engine transition trainer 
which has also found wide-spread 
use as personnel carrier by RCAF 
as well as American Air Forces. 
High speed, 185 mph., cruising 
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speed, 165 mph., gross weight, 
5,700 lb., wt. empty, 4,100 Ib., 
range, 550 mi., service ceiling, 15,- 
000 ft., initial climb, 950 fpm., 
power, two 225-hp. Jacobs. 
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Stinson L-5 Sentinel 

Highest powered of the L-jobs, 
it has a 190-hp. Lycoming engine 
giving a top speed of 129 mph.. 
cruising of 117 with range of 
over 250 mi. Gross weight is 
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2,158: weight empty, 1,472 Ib. 
Initial rate of climb is 975 fpm. 
and service ¢eiling is listed at 
15,800 ft. Flaps shorten take-off 
run, slow landings for tough fields. 
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Stinson AT-19 Reliant 

A favorite prewar personal 
plane modified for war service as 
advanced radio and navigational 
trainer widely used by RCAF and 
RAF. High speed, 141 mph., 
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range 555 mi., fuel capacity 70 
gals., gross weight, 4,000 Ib., 
weight empty, 2,810 Ib., service 
ceiling, 14,000 ft. Power, one 290- 
hp. Lycoming radial. 
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Fairchild PT-19 Cornell 


Thousands of AAF pilots have 
received primary training in this 
type, as have RCAF and RAF 
pilots in closed cockpit version. 
High speed, 125 mph., cruising 





specd, landing speed, 52 mph., 
113 mph., range, 430 mi., gross 
weight, 2,518 lb., weight empty, 
1,851 lb. Power, 175-hp. 6-cylinder 
aircooled Ranger in line. 
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Fairchild AT-21 Gunner 
All-wood bomber crew trainer 
in which teamwork which has 
meant so much for AAF bomber 
record has been developed. High 
speed, 210 mph., cruising speed, 








184 mph. Gross wt., 11,287 Ib., 
wt. empty. 8.637 Ib., normal 
range, 736 mi. Powered by two 
12-eyl. inline aireooled 450-hp. 
Rangers. 























interstate L-6 

Military version of the prewar 
Cadet personal plane used for 
training liaison pilots. High 
speed, 114 mph. at sea level, 
cruising speed, 105 mph., normal 


range, 270 mi., fuel capacity, 20 
gal., gross weight, 1,650 lb., weight 
empty, 1,103 Ib. Landing speed, 
39 mph., service ceiling, 16,500 
ft. Power, one 113-hp. Franklin. 


















































North American AT-6 Texan 
American Air Forces’ most 
widely used advanced trainer, and 
standard for such work with sev- 
eral other nations’ air arms. 


High speed, 205 mph. at 5,000 ft., 


188 


cruising speed, 190 mph., range 
750 mi., gross weight, 5,245 Ib., 
weight empty, 4,103 lb. Power, 
600-hp. Pratt & Whitney. Has 
service ceiling of 21,500 ft. 
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Piper L-4H 

Famed in news dispatches as 
Cub liaison craft serving in all 
theatres. These little jobs have 
even taken to carrying rockets 
for additional ground cooperation 
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work. High speed 87 mph., crus- 
ing speed, 75 mph., landing 
speed, 38 mph., climb, 450 fpm., 
gross weight, 1,220 Ib., power, 65- 
hp. Continental. 















































Piper AE-1 

An ambulance plane developed 
from the basic Cub design but 
with more powerful engine—a 
100-hp. Lycoming—giving high 
speed of 110 mph. at 3,000 ft., 





and cruising speed of 95 at same 
altitude. Landing speed, 45 mph. 
Gross and empty weights are 
1,427 and 906 Ib.. respectively: 
ranges 238 and 220 mi. 


























Ryan PT-25 

An all-wood primary trainer 
developed to avoid use of strategic 
materials during severe metal 
shortage. High speed 149 mph., 
cruising speed, 134 mph., range, 








878 mi., gross weight, 1,800 Ib., 
weight empty, 1.235 li., service 
ceiling, 20,300 ft. One 185-hp. 
Lycoming engine gives initial 
rate of climb listed as 1,590 fpm. 
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Taylorcraft L-2 


Produced with three power constant, including high speed, 
plants: 65-hp. Continental as 105 mph., cruising 95 mph., 
landing speed, 35 mph., serv- 
ing as L-2J; and by Franklin ice ceiling, 15,000 ft., range, 
as L-2K. Specifications remain 375 mi., gross wt., 1,200 Ib. 


L-2H; similarly rated Lycom- 








SFeCSTES 2, tae ees hl 


pas 
Ss 
ao 


| 








Timm N2T-1 


All-wood primary trainer de- 
veloped for Navy. High speed 
135 mph., cruising speed, 115 
mph., normal range, 340 mi., fuel 


capacity, 42 gal., service ceiling, 
15,000 ft., initial climb, 1,000 
fpm., gross weight, 2,725 lb. Pow- 
ered by one 220-hp. Continental. 

















Vultee BT-13 Valiant 


One of AAF’s most widely used 
basic trainers. All-metal craft 
having high speed of 166 mph., 
and cruising speed of 140. Fuel 
capacity, 120 gal., mormal range, 


140 





516 mi., service ceiling, 17,900 ft. 
Gross weight, 4,360 Ib., weight 
empty, 3,345 lb. Power, 450-hp. 
Pratt & Whitney Wasp Junior 
giving 666-fpm. climb at sea level. 
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jeronca Champion 

Two-place tandem seater designed for 
training and general utility flying. High 
geed, 100 mph. cruising speed, 90 mph., 
nding speed, 38 mph., climb, 500 fpm., 
fel capacity, 15 gal., cruising range, 270 
ni. Gross wt., 1,220 Ib., useful load, 510 
, wt. empty, 710 lb. Will be powered 
by 65-hp. engine; also available with 
foats for water-based operations, 


\MERICAN PERSONAL PLANES 





Aeronca Chief 

De luxe two-place side by side high 
wing personal plane designed for produc- 
tion as soon as conditions permit. High 
speed, 100 mph., cruising speed, 90 mph., 
landing speed, 38 mph., rate of climb, 
500 fpm., fuel capacity, 16 gal. 24 
with auxiliary tank. Cruising range with 
auxiliary tank, 420 mi. Will have 65-hp. 
engine. Seaplane version to be available. 









Aeronca Arrow 

Two-place all metal design with re- 
tractable landing gear. High speed, 135 
mph., cruising speed, 125 mph., landing 
speed with flaps, 48 mph., without flaps, 
54 mph., rate of climb, 550 fpm. Fuel 
capacity, 25 gal., cruising range, 500 mi. 
Wt. empty, 850 Ib., useful load, includ- 
ing 90 Ib. of baggage, 600 Ib., gross wt. 
1,450 Ib. Has 90-hp. aircooled engine. 








SOS Ale NS 


Andover Kent Langley 


All-wood four-place craft de- 
veloped for personal plane mar- 
ket. High speed, 138 mph., cruis- 
ing speed, 117 mph., landing 
speed, 60 mph., normal range, 










350 mi. fuel capacity, 35 gal. 
Gross weight, 2,650 Ib., weight 
empty, 1,738 Ib., initial climb, 695 
fpm., service ceiling, 13,300 ft. 
Power, two 90-hp. Franklins. 











Sak, 


Applegate Amphibian 


One of smallest personal am- 
phibians, developed by Ray Ap- 
plegate for postwar markets. 
Gross wt., 1,500 lb., wt. empty, hp. 
1,065 lb., baggage allowance, 50 





Ib., high speed 100 mph., cruising 
speed 92 mph., landing speed, 37 
mph., range 600 mi. Power, 90- 
Franklin four turning four 
blade, fixed pitch wood propeller. 
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Bellanca Crulsair 14-F 


Three-place combination wood capacity, 20 gals., normal range, 

and metal craft in the $3,500 400 mi., gross weight, 1,900 lb., 

class. High speed, 150 mph. weight empty, 1,140 lb. Power: 

cruising speed, 130 at sea level; one 120-hp. Franklin. Features 
service ceiling, 12,000 ft., fuel a retractable landing gear. 




















Callair A 


Two-place craft of conventional 25 gal., normal range, 342 mi.. 
design bearing ATC No. 758. gross weight, 1,550 lb., weight 
High speed, 112 mph. at sea level; empty, 1,050. Power, one 100-hp. 
cruising speed 101 mph., service Lycoming. Initial rate of climb, 
ceiling 15,500 ft., fuel capacity, 710 fpm., landing speed 45 mph. 
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Commonwealth 
Ranger 


Two-place craft powered by 
65- or 75-hp. Continental, 
latter giving high speed of 
110 mph., cruising speed of 
100; landing speed of 40. 
With 65-hp. engine range 
is 450 mi., with 75 is 400. 
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Commonwealth 
Cloudster 


Three-place plane designed 
for 90- or 120-hp. Ken- 
Royce. With latter, high 
speed is 145 mph., cruising, 
125; landing 50 mph., 
range 600 mi., gross wt., 
1,800 Ib., wt. empty, 1,120 
Ib. 
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Culver Cadet 

High performance two-place 
craft, one of first personal planes 
to have retractable landing gear. 
High speed, 140 mph., cruising 
speed, 120 mph., service ceiling, 


17,500 ft., fuel capacity, 20 gal., 
range 480 mi., gross weight, 1,305 
lb., wt. empty, 860 lb. Powered by 
80-hp. Franklin engine. Initial 
rate of climb, 800 fpm. 
































Engineering & Research Corp. Ercoupe 


One of nation’s two spin-proof, 
two-control airplanes, Ercoupe is 
an all-metal two-place craft. High 
speed, 117 mph., cruising speed 
105 mph., service ceiling; 3,000 


ft., fuel capacity, 23 gal., normal 
range, 525 mi., gross weight, 1,260 
Ib., weight empty, 725 lb. Power. 
65-hp. Continental. Landing 
speed, 48 mph., climb, 700 fpm. 





























Eshelman FW-5 

Left, for postwar _ private 
owner has Lycoming 235-hp. en- 
gine, top speed 180 mph., cruis- 
ing 165, range 700 mi. Construc- 
tion steel tube with fabric 
covering. 








Fairchild M-84 

Artist’s drawing of four- 
five place “family” plane, 
prototype of which is now 
being built. Production to 
begin when materials are 
available. 
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General G1-80 Skyfarer 
Second of America’s two-con- 
trol, spin-proof planes. Developed 
by General Aircraft of New Jer- 
sey, to be produced by Le Mars 
Aircraft as Skycoupe; General 








will produce other models post- 
war. High speed 100 mph., cruis- 
ing, 92; range, 400 mi., gross 
weight, 1,350 lb., wt. empty, 890 
lb., power 75-hp. Lycoming. 
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Globe GC-1A Swift 

Revised version of earlier Globe 
Swift, designed for postwar pro- 
duction. Retractable landing 
gear; high speed, 135 mph., 
cruising speed, 125 mph., service 








ceiling, 14,200 ft., fuel capacity 
26 gal., normal range, 600 mi., 
gross wt., 1,569 lb. 85-hp. Con- 
tinental. New version has ll- 
metal fuselage, plywood wings. 
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Gregg Rocket A-75 


Two-place, all-metal semi-mono- 
ecoque construction craft, with 
fixed tricycle landing gear. High 
speed, 116 mph., cruising speed, 
110 mph., service ceiling, 15,000 
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ft., fuel capacity, 18 gal., normal 
range, 440 mi., gross wt., 1,302 
lb., wt. empty, 734 Ib. Power, 
75-hp. Continental. Landing 
speed, 42 mph., climb, 850 fpm. 
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Howard DGA-15P 
High performance 
plane also used by Army and 
Navy for fast personnel carrier. 
Cruising speed, 192 mph., initial 
rate of climb, 1,560 fpm., service 


personal 


ceiling, 21,500 ft., fuel capacity, 
120 gal., normal range 920 mi. 
gross wt., 4,500 Ib., wt. empty, 
3,028. Powered by 400-hp. Pratt 
& Whitney Wasp Junior. 

















Naugle N-12 (left), proposed 
three-place personal craft to have 
162-mph. high speed; 140 mph. 
cruising speed; range 450 mi. 
Power, one 90-hp. Lycoming. 








Luscombe Silvaire (above) on 
which production is to be re- 
sumed. High speed 115 mph., 
cruising speed, 109; range, 450 
mi. Power, Continental 75. 








Naugle Mercury 

All-metal two-place light-plane 
with 145-mph. high speed, 130- 
mph. cruising speed and 45-mph. 
landing speed. Fuel capacity, 15 
gal., range 480 mi. Gross wt., 





1,150 Ib., wt. empty, 610 Ib. 
Climb, 1,200 fpm., service ceiling, 
20,000 ft. Power, 75-hp. Lycom- 
ing. Fuselage is stressed skin 
monocoque construction. 
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Naugle N-6 

Proposed four-place canard 
type designed for postwar pro- 
duction. Built around stainless 
steel “keel” extending from nose 
aft to form engine mount and 


propeller shaft mount. To have 
125-hp. Lycoming six engine giv- 
ing high speed of 185 mph., cruis- 
ing speed of 170 with range of 
520 mi. 














Piper PT-1 

Prototype has been built and 
test flown; type is expected to be 
available postwar for training and 
personal use. High speed, over 
150 mph., cruising, 135 plus; 


landing speed, under 50 mph., 
climb over 750 fpm., fuel capacity, 
40 gal., normal range, 700 mi., 
gross wt., 2,000 Ib., wt. empty, 
1,325 Ib. Power, 130-hp. Franklin. 
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Piper J5-C Cub Coupe 

One of nation’s most popular 
prewar two-place personal planes. 
Powered by 100-hp. Lycoming, 
has top speed of 110 mph. at 3,000 
ft., cruising speed of 95 mph. at 
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same altitude; climb of 600 fpm.. 
and service ceiling of 15,000 ft. 
With 20-gal. fuel capacity, range 
is 238 mi. Postwar version to 
be produced as soon ‘as possible. 
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Republic Thunderbolt Amphibian 


Three-to-four place postwar 
craft designed to sell for less than 
$4,000. To be powered by engine 
in 175-hp. class, giving high speed 
of 120 mph., cruising of 105. 


AMERICAN 
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Gross wt. to be about 2,600 Ib., 
range of 525 mi. Landing speed, 
50 mph. Production model to be 
all-metal with output scheduled 
upon availability of manpower. 
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Spartan Executive 

High performance five-place 
craft used by military for per- 
sonnel transport. High speed, 212 
mph., cruising, 208 at 9,600 ft., 
fuel capacity, 112 gal., range, 





1,000 mi. Power, 400-hp. P. & W. 
Improvered version of this model 
is being readied for postwar pro- 
duction. Spartan plans to build 
a twin engine personal plane. 



































Stearman Ariel 

Designed for 75-hp. Continental 
or 80-hp. Franklin. With latter 
installation has 127-mph. high 
speed; 112 mph. cruising speed; 
43-mph. landing speed ; 1,050 fpm. 





initial climb and service ceiling 
of 17,000 ft. Fuel capacity, 20 
gal, range 420 mi. Gross wrt., 
1,200 Ib., wt. empty, 680 Ib. An- 
other designed around Lycoming. 
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Stinson Voyager 125 

New and larger version of 
popular 105, three-view of which 
is shown at right. This model has 
high speed of 123 mph., cruising 





of 112 and landing speed of 51 
mph. Gross wt., 1,875 Ib., wt. 
empty, 1,118 Ib., range, 470 mi. 
Power, 125-hp. Lycoming six. 



































Taylorcraft Model B-15 
Four-place “family” craft de- 
signed for postwar production to 
sell in the $4,000-class. With 125- 
hp. engine, high speed is 125 
mph., cruising speed 112; landing 


speed 40. Fuel capacity, 38 gals., 
gross wt., 2,250 lb., wt. empty, 
1,275. Model has doors for both 
front and rear seat passengers. 
Three-view shows B-12. 






































Trimmer Amphibian 

Designed for postwar market to 
sell under $4,000. All-wood con- 
struction 3-place craft having 
high speed of 135 mph., cruising 
speed of 115 and service ceiling 
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of 12,500 ft. Gross wt., 2,200 Ib.. 
wt. empty, 1,520 Ilb., range, 250- 
600 mi. Power, two 85-hp. Con- 
tinentals. Landing speed is 48 
mph., rate of climb, 750 fpm. 
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Aeronauticq!l Products Model 3A 


T'wo-place craft using standard 
engine, mounted in front to 
save production costs and facil- 
itate maintenance. High speed, 
100 mph., cruising speed, S80 
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mph., climb, 1,100 fpm., service 
ceiling, 11,000 ft. 
blade cruising rpm., 250. Pow- 
ered by 6 cyclinder 150-hp. 
Franklin. 


Main rotor 

















Bell 


Flying laboratory incorporat- 
ing theories developed _ by 
Arthur Young, who heads Bell 
helicopter development proj- 
ects, during ten years experi- 
mental and development work. 


One outstanding 


difference 
from other rotary wing craft 
is use of stabilizing bar set at 
right angles to main two-blade 
rotor, which is of solid wood 
construction incorporating steel 


inset in leading edge. Main 
rotor blade has 33-ft. diame- 
ter; anti-torque rotor has 5-ft. 
diameter. Fuselage is of tubu- 
lar section with metal and fab- 
ric covering with side-by-side 


seating for two. This model is 
powered by a 160-hp. Franklin 
six, set vertically just behind 
pilot’s compartment. Front 
wheels of tricycle landing gear 
are full castering. 
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Bendix Model G (Left) 

Under development, this craft 
will have 120-mph. high speed, 
100-mph. cruising speed, range 


of 300 mi. Te be powered by 
165-hp. Warner. Gross wt., 
2,000 Ib. 





Bendix Model H (Above) 

To be powered by 500-hp. en- 
gine, this craft is now under 
development as a freight car- 
rier, but is being designed for 
easy conversion for passenger 
use. 
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Bendix Model | 

Four-place co-axial rotored 
‘copter now undér development. 
Continental W-670 engine of 
300 hp. contemplated for pro- 
duction model, which will have 


high speed of 120 mph., cruising 





speed of 105 mph., fuel capacity 
of 75 gal. giving range of 420 


mi. Gross wt., 3,036 Ib., 
empty, 1,925 Ib. 


wt. 




















Stout Helicab 


Under design at Stout Div., 
Consolidated Vultee Aircraft 
Corp. According to designer, 
craft will be powered by 125- 
hp. engine, will carry from two 
to five passengers, with gross 


wt., including baggage, at 
1,700 Ib. Main rotor diam. 33 
ft., anti-torque rotor diam., 6 
ft. Fuselage to be metal con- 
struction, with skin of undis- 
closed plastic. 





WCK'copter 


West Coast development now 
under ¢onstruction under com- 
pany designation Flymobile. 
owered by 90-hp. Franklin, 
craft is designed to have 95- 
mph. high speed; 80 mph. 


cruising; 5,000-ft. ceiling and 
range of 40 mile on 5-g . fuel 
capacity. Co-axial main rotor 
blades of 25-ft. diameter cruis- 
ing at 325 rpm., fabric-covered 
tubular fuselage. 





Hartwig-Little ‘Copter 

Developed by Hartwig Air- 
craft, prototype reported to 
have lifted 1,700 Ib. three ft. 
above ground during first 
flight tests. Co-axial rotors 
mounted on shafts at either 
end of fuselage. Powered by 
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90-hp. Franklin, designed for 
high speed of 125 mph., cruis- 
ing speed of 100; climb of 600 
fpm. and seryice ceiling of 
7,000 ft. Rotor blade diam., 23 
ft., plywood-covered fuselage. 
Gross wt., 1,600 Ib. 





Hiller Industries Hiller-copter 


ee 4 - place experimental 
model developed as predecessor 
to proposed production model 
which is expected to have 450- 
mi. range. This craft has 90- 
hp. Franklin engine giving 
top speed of 100 mph., cruis- 


ing speed of 85; climb of 
m., service ceiling 0 

ft. Gross wt. 1,400 Ib, 

empty, 2a Ib. nee a 
iam. t., cruis 

350-300. Fuselage is of tubular 

construction, fabric cove 
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Landgraf H-2 


Single-place craft, it é 
retractable landing gear helicop- 


is first 


ter. Rotor blades of wood, ply- 
wood-covered; fuselage wood 
monocoque construction. Twin 


»-axial three blade rotors have 


span of 16 ft., 5-ft. overlap and 
cruise at 440 rpm. .Gross wt., 
5O I|b., .wt. empty, 636 Ib. 
Powered by S85-hp.  Pobjoy. 
(Also see Aviation, Oct., 1944, 
p. 186 and this issue, page 193.) 














masylvania Aircraft Syndicate Ltd., Cyrocopter 


ilin, w under development, craft 18,000 ft. in transport service. 
A ed to have two 1,000- To carry 18 passengers, gross 
ain Wright engines, giving high wt. will be 16, Ib., wt. 
ter ei ee’ of 135 mph., cruising empty 10,000. Three blade cy- 
C-cov ed of 119 mph., climb of clic - feathering, semi - rigid 


)fpm. and service ceiling of blades to have 80-ft. diam. 


P-V Engineering Forum PV-2 


Single-place laboratory model 
built as predecessor to larger 
model now under design with 
2.000-lb. payload. Powered by 
90-hp. Franklin, PV-2 has high 
speed of 90-100 mph.. cruising 





speed of 85; climb of 1,100 
fpm., service ceiling of 10,000 
ft. Three-blade main rotor has 
25-ft. diam., cruises at 370 
rpm., anti-torque rotor has 5- 
ft. diam., cruises at 1,670 rpm. 
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Twin Coach Co. Hover-Twin 
Two-place contra-rotating _ co- 
axial craft having rotor blade 
diam. of 30 ft. Powered by 
two 75-hp. Continentals—design 
calls for maintained flight on 
£800 either one—craft is designed for 
% a high speed of 100 mph., cruisin 
speed of 75 mph., and climb o 
or 500 fpm. Rotor blade spar of 
1g rie plywood, fabric-covered; fuse- 
F tu a lage welded tubing, fabric-cov- 
vel ered. 
y WEEYIATION, February, 1945 








Platt-Le Page R-1A 


Two-place tandem-seating 450- 
hp. craft recently delivered to 
AAF for testing. Contra-rotat- 
ing rotors mounted on cantilever 
booms each have 30%-ft. diam. 
Company has also done some 








design work on 12-14 passenger 
twin-rotor craft of some 17,000. 
lb. gross weight designed for 
postwar transport work with 
operating costs said to be com- 
parable to conventional planes. 
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Sikorsky R-4 


First helicopter to go into 
quantity production and first to 
| be accepted for military service. 
j Two-place craft powered by 180- 
hp. Warner Supersearab. Diam. 
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of 3-blade main rotor, 38 ft., 
diam. of 3-blade_ anti-torque 
rotor, 7 ft. 8 in. Gross wt., 
2,530 lb. wt. empty, 2,011. Used 
by Coast Guard for rescue work. 




















Sikorsky R-5 


Two-place tandem seater. Semi- 
monocoque tail boom replaces 
truss tubular structure of R-4. 
Largest and most powerful of 
Sikorsky type built. Powered 





by 450-hp. Pratt & Whitney 
Wasp Jr., R-4., has 3-blade ro- 
tor of 46 ft. diam., length of 
40 ft. 10 in., gross wt. of 4,800 
lb., wt. empty, 3,275 Ib. 























Sikorsky R-6 


Two-place tandem dual control 
craft being built by Nash-Kel- 
vinator under license. Powered 
by 245-hp. Franklin, R-6 has 
top speed of 100 mph., cruising 


59 
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range of about 5 hr., and rate- 
of-climb of better than 550 fpm. 
Main 3-blade rotor diameter is 
38 ft., 3-blade anti-torque rotor 
diameter is just over 7 ft. 
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Armstrong-Whitworth Albermarie Il 


Originally designed as medium 
bomber, now serving as glider tug 
and freight transport. First Brit- 
ish craft to go i :o service with 
retractable tricycle landing gear. 


High speed, 250 mph. plus; nor- 
mal range, 1,300 mi., maximum 
payload, 4,500 lb. Powered by 
two 1,560-hp. Bristol Hercules. 
Gross wt., 36,500 Ib. 
























Avro Lancaster Ill 


Principal difference from Mark 
II, which is powered by four 1,- 
650-hp. Bristol Hercules, is in- 
stallation of four 1,280-hp. Rolls- 
Royee Merlin XXVIII’s. Pro- 


duced in Canada and Australia as 


well as England. High’ speed, ap- 
proximately 300 mph., maximum 
range, 3,000 mi., gross wt. ranges 
up to 60,000 Ib. 


























Avro York I 


Built around Lancaster I wings, 
power plant and landing gear, 
York fuselage is 9 ft. 2 in. longer 
than bomber’s, and triple vertical 
fins have been installed for added 





stability. Carries total of 24 
passengers and crew of four. 
High speed is around 300° mph., 
normal fuel capacity, 2.480 gal., 
giving range of about 3,000 mi. 
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Blackburn Blackfish 

The old Fairey Swordfish being 
built by Blackburn. Has been 
constantly used for wide variety 
of missions including coastal anid 
anti-submarine patrol, air-sea 


rescue work and reconnaissance. 
Now armed with rockets. High 
speed, 140 mph., eruising speed, 
120. Power. one 775-hp. Bristol. 
Gross wt., 7.720 lb., empty, 4,500. 














Bristol Beaufighter III 
Two-place fighter-bouiber now 
used extensively on coastal patrol 
and on missions against Nazi 
shipping. armament including 


rockets in addition to 20-mm. 


cannon in nose and six 303-cal. 
machine guns in wings. High 
speed, 352 mph., maximum range, 
1,300 mi. Power, two Bristol Her- 
cules of 1,650 hp. at sea level. 

















de Havilland Mosquito IV 

One of Britain's most versatile 
planes, has served as fighter, 
bomber and photo-reconnaissance 
craft.’ Some have been equipped 
with 75-mm. cannon, following 
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American B-25 developments: 
others, unarmed, carry a 4,000- 
Ib. bomb. High speed, over 400 
mph. Two Rolls-Royce Merlin 
XXI engines of 1,280 hp. 
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Fairey Barracuda 

Designed for carrier operation, 
carrying one torpedo externally, 
or bombs or mine under the 
wings. Carries crew of three. 
Youngman-type dive flaps are set 


below trailing edge. Wings fold 
back against fuselage side after 
flaps and aft part of wing are 
folded over. No performance 
data has been made available. 














Fairey Firefly 

Carrier-borne reconnaissance- 
fighter armed with four 20-mm. 
cannon in the wings. Wings are 
folded manually for carrier stow- 
age. Flaps are same type utilized 





on Barracuda. First mission was 
against Nazi battleship Tirpitz, 


later sunk by heavy bombers. - 


Power. Rolls-Royce Griffon II 
engine of about 2,200 hp. 
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Gloster Jet Fighter 


Built around single Whittle 
gas turbine unit set in fuselage 
eenter after fashion of old Ital- 
ian Caproni-Campini, with pilot’s 
cockpit set above propulsive unit. 


One of Britain’s first jet fighters, 
it has been reported in action 
against Nazi buzz-bombs. No per- 
formance or design data have been 
released to date. 
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Handley Page Halifax Ill 


Wingspan is greater than Mark 
I and II1—which had 98 ft. 10 in. 





and 1,650-hp. Bristol Hercules 
XVI engines replace Rolls-Royce 
Merlin XXII’s. Enlarged verti- 


eal fins for greater stability, in- 
stalled on Mark II series, is con- 
tinued. High speed is about 300 
mph., maximum range about 300 
mi., gross wt., 60,000 Ib. plus. 
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Handley Page Hermes 
Prototype under development 
in bid for postwar transport mar- 
ket. One version to seat 34 day 
passengers: a deluxe version 20; 
another, 50 for short hauls; an- 





other, 32 by day and 16 in berths 
by night. High speed estimated 
at 340 mph., maximum range 2.- 
000 mi. Power, four 1,600-hp. 
Bristol Hercules. 














Hawker Tempest V 


Developed from Typhoon, used 
largely as night fighter and 
against ground targets. Arma- 
ment, four 20-mm. Hispano-Oer- 
likon cannon. Has laminar flow 
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wing section, and high speed is 
over 400 mph. at 5,000 ft. 
Powered by a 2,200-hp. Napier 
Sabre IIa H-type 24-cylinder 
liquid cooled engine. 
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Hawker Typhoon R.P. | | 
Like its successor Tempest, it in addition to four 20-mm. ecan- 
is used largely for low-level and non. High speed, about 400 mph. 
ground attack fighting, and is now Powered by 2,200-hp. 24-cylinder 
armed with eight rockets. which Napier Sabre H-type liquid cooled 
may be fired in pairs or in salvo, engine. Range about 500 mi. 
ee ' 
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Miles "X" Transport 

Projected postwar cargo and Central portion of passenger 1 
passenger carrier of 130,000-Ib. cabin will be 16 ft. wide. To be 
gross wt., designed to carry 100 powered by eight 1,750-hp. Rolls- | 
passengers 2,000-2,500 mi., Royce engines buried in wings. 
greater numbers on shorter hauls. driving four propellers. 




















iles Canards 


Cut-away sketch (above) of 
proposed Miles 35 ship-board 
ranard-type fighter. By plac- 
5 Pilot Immediately ahead 
- Small front stabilizing 
ng, forward visability is un- 
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impaired and design permits 
installation of heavy free- 
firing armament. This design 
ealls for installation of liquid- 
cooled engine turning contra- 
rotating pusher propeller. 


Above, is flying scale mode!— 
about half-size—of the Model 
35 built for test purposes. 
Seale model employed four- 
wheel fixed landing gear, but 
35 would have retractable tri- 


eycle gear. (For discussion of ~ It 


eanard types by Geo. Miles, 
designer of these planes and a 
twin. engine type, see “Shape 
of Things To Come,” Aviation, 
September, 1944.) 
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Short Sunderland Ill 


Reeonnaissance-patrol bomber 
used for long missions. Some of 
type have been modified for trans- 
port work and turned over to 
BOAC. High speed, 210 mph., 


maximum range, 2,880 mi., fuel 
eapacity, 1.520 gal., service ceil- 
ing. 20,500 ft.. gross wt., 45,700 
Ib. Power, four 1,010-hp. Bristol 
Pegasus aireooled radials. 








prepeemecremmmcen, 
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Short Stirling Ill 
First of Britain’s heavies, for 
a time used almost exclusively on 
mine laying operations. Has also 
served as transport and glider 
tug. High speed, about 300 mph., 





cruising speed, 200 mph., range, 
2,000 mi., gross wt., 70,000, Ib., 
wt. empty, 46,000 lb. Power, four 
1,650-hp. Bristol Hercules XVI's. 
Carries crew of six or seven. 




























Vickers Warwick 


Developed from Vickers Well- 
ington bember, this transport also 
has geodetic construction. Con- 
siderably larger than its predeces- 
sor it has wing area of 1.006 sq. 
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ft., against 750 for Wellington, 
and has gross wt. of 45,000 Ib. 
Powered by either 1,850 or 2,000- 
hp. Pratt & Whitney R-2800’s. 
Has range of about 2,500 mi. 
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Vickers Sea Otter | 


Developed from Supermarine 


Walrus, is used as _ ship-based 
reconnaissance craft by Royal 
Navy and for air-sea rescue by 
RAF. Hull is all-metal; wings 





and tail surfaces have metal spars 
and wood ribs, fabric-covered. 
Carries crew of three. Gross wt., 
9,150 Ib. Powered by one 870- 
hp. Bristol Mercury 30. 





























Vickers Seafire III | 


Carrier-based version of from Spitfire Ve, but is may be varied to consist ef 
“Old Evergreen” Spitfire in- heavier, its gross wt. stand- machine guns er combination 
terceptor modified for seagoing ing at about 8,000 lb. against of cunnon and machine guns. 
photo-reconnaissance or fighter 5,850. Outer wing panels fold Powered by 1,470-hp. Rolls 
work. Seafire was developed up and over fuselage while Royce Merlin LV. 


wingtips fold down to _hori- 
zontal position to make 
hangar deck stowage possible. 
Armament generally consists 
of four 20-mm. cannon, but 














Vickers Supermarine Spitfire XIV : 


Powered by 2,000-hp. pressure- propeller. Armament varies be- 
cooled Rolls-Royce Griffon with tween four 20-mm. cannon; two . 
two stage supercharger, has serv- cannon and two 50-cal. machine ‘ 
ice ceiling of over 40,000 ft. Has guns or two cannon and four : 
five-bladed constant-speed Rotol 303’s. High speed, over 400 mph. 
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DB-3 

Ilyushin-designed medium 
bomber powered by 950-hp. M-87b 
radial engines, carrying crew of 
three or four. Armament consists 
of machine guns in fuselage nose 





and single, hand-operated ma- 
chine gun in dorsal position. 
High speed, about 280 mph. at 
10,000 ft., maximum range, 2,500 
mi., gross wt., 30,000 Ib. 

















DB-3F 


Direct development of DB-3, 
powered by two 1,100-hp. M-88 
radieal engines. Also. carries 
crew of three or four and has 
power turret in dorsal position. 


High speed about 270 mph. at 
16,000 ft., cruising speed, 186 
mph., range about 2,000 mi., serv- 
ice ceiling, 30,700 ft., gross wt., 
33,000 lb. or more. 











1-16 


Developed from old Boeing 
P-26, this craft saw extensive 
service in Spanish Civil War and 
was kept in operation in current 
war. Two-seater version has been 
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used as advanced trainer. Arma- 
ment reported to consist of two 
20-mm. cannon and four 50-cal. 
machine guns. High speed, 300 
mph., power, 1,100-hp. M-88. 
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Lagg-3 

Lavochkin - designed all - wood 
fighter powered by a 1,100-hp. 
M-105p 12-cylinder liquid-cooled 
V-type engine. High speed, 348 
mph. at 16,500 ft., cruising speed, 


about 280 mph., climb, 2,000 
fpm., landing speed, 87 mph., 
range, about 400 mi. Armament, 
20-mm. cannon and two 12.7-mm. 
machine guns. 




















LA-5 


Direct development of Lagg-3, 
some later models have slightly 
raised cockpit for better  visi- 
bility. Powered by twin-row 
radial—it is one of Red Air 





Force’s few air-cooled fighters— 
of better than 1,600-hp., high 
speed is around 400 mph. Gross 
wt., 7,480 lb., wt. empty, 6,090 
lb. Mixed wood-metal design. 





Modified MiG 


Believed to be a development 
of the MIG-3, this new Red 
Air Force fighter has a twin- 
Tow radial aircooled engine 
Probably turning up 1,600 hp. 
or more. Principal modifica- 
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tions appear to lie in provi- 


at least four guns in cowling 
—and installation of new en- 


speed well above 370 mph. 


Yak-4 





Yakovlev - designed fighter, movable and two fixed ma- 
sions for heavier armament— bomber, reconnaissance craft chine guns; also reported used 
powered by two 1,100-hp. M- as dive bomber. High speed 
105 liquid cooled V-type en- about 315 mph. Yak-4 is un- 
gine which should give high gines. Carries crew of two. derstood to be of mixed wood- 
Armament consists of one metal construction. 
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PE-3 

Principal outward difference 
from PE-2 is installation of 
power turret in place of hand- 
operated machine gun firing aft 
just behind pilot. As in PE-2, 





bombardier is prone in nose be- 
low pilot. It is possible PE-3 
has slightly higher powered en- 
gines giving somewhat better 
performance than earlier type. 



































MIG-3 

All-metal fighter-bomber widely 
used by Red Air Force with 
excellent results. Powered by 


AM-35A liquid cooled engine of 
1,250 hp. at 19,680 ft., has high 





speed of about 380 mph. Gross 
wt., 6,200 lb. Armament varies 
widely. Successor types are un- 
derstood to have engines develop- 
ing up to 1,600 hp. 











TB-3 

Toupolev-designed bomber now 
obsolete for combat, understood 
to be used exclusively for cargo 
transport. Powered by four 830- 
hp. Hispano-Suiza type M-34’s, 
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top speed is only 125 mph., cruis- 
ing speed, about 95 mph. Inter- 
esting for its use of tandem 
wheels on fixed main landing 
gear. 
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MBR-2 


Three-to-five place single en- 
gine reconnaissance flying boat. 
Powered by 680-hp. M-17 BMW, 
craft has high speed of 140 mph., 
service ceiling of 17,000-odd ft., 








range of 620 mi. Armament con- 
sists of machine guns set in bow 
cockpit and in dorsal turret set 
just aft of wing trailing edge. 
Used in Black and Baltic seas. 




















PS-84 

None other than the Douglas- 
designed DC-3, built in the Soviet 
under a prewar license agree- 
ment. Originally produced for 
service on Russian transport 


lines, it has gone into military 
service. Powered by two, 1,100- 
hp. M-63 engines, which are prob- 
ably Wright Cyclones also built 
under license. 








o 


PE-2 

Widely used three-place recon- 
naissance bomber powered by two 
1,100-hp. liquid cooled M-105 V- 
type engines giving high speed 
of about 310 mph. Of all-metal, 





flush-riveted construction. Arm- 
ament consists of two heavy cal- 
iber machine guns in nose, others 
firing aft from cockpit and from 
ventral position. 
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TB-6B 

Eight-place heavy bomber, 
forerunner of TB-7. Powered 
by four 1,100-hp. Hispano-Suisa 
type M-100 liquid cooled en- 
gines giving high speed of about 
















230 mph., and having service 

ceiling of approximately 26,000 

ft. Has’ two-stage super- 

chargers. Gross wt., 50,000 Ib. 0 
Semi-retractable landing gear. 











TB-7 


Eleven-place heavy bomber, 
powered by four 1,300-hp. liquid 
cooled AM-38 engines giving top 
speed of 280 mph. at 25,000 ft., 
cruising speed of 210. Service 
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49,280 lb. Craft is reported to 
have been modified by installing 
more powerful radial aircooled 
chgines. 


ceiling, 25,000 ft. Gross wt., r 
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YAK-1 

Yakovlev-designed all-metal 
fighter powered by 1,200-hp. 
12-eylinder liquid cooled AM- 
35A engine with two-stage 
supercharger, giving high speed 
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of 360 mph. Some of the type 
have cannon firing through pro- 
peller hub plus machine guns; 
others have eight machine guns 
mounted in wings. 























YAK-9 

Latest development of Yak 
fighter series, this model. has 
cockpit canopy raised above 
fuselage for better visibility, 
and is reported a very ma- 





neuverable craft. Powered by 
1,100-hp. 12-cylinder _ liquid 
eooled V-type M-105p, it has 
high speed of about 345 mph. 
Gross wt. is 6,000 Ib. 
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IL-2 Stormovik 
Low-level attack bomber car- 


rying crew of one or _ two, 
powered by one 1,300-hp. liquid 
cooled AM-38 giving top speed 
of 280 mph. A modified version, 








IL-4, having different type 
eanopy, has high speed of 258 
mph. Bomb loads range up to 
1,000 lb. Extensively used as 
rocket bombing craft. 

















L-760 

Toupolev-designed craft de- 
veloped from Maxim Gorky type 
for peacetime transport work. 
Powered by six 1,100-hp. liquid 
cooled Hispano Suiza type M- 





100’s, has high speed of 185 
mph., normal range of 1,860 mi. 
Gross wt. is 103,000 Ib. Orig- 
inally designed to have capacity 
for 64 passengers. 
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SB-3 


A “workhorse” of Red Air 
Force, this medium bomber is 
improved version of SB-2. 
Powered by two 950-hp. liquid 
cooled Hispano-Suiza type M- 





12’s, it has high speed of 280 
mph., cruising speed of 220 at 
14,400 ft. Armament, brace of 
machine guns in nose, others in 
dorsal and ventral turrets. 



















SU-2 


One of earliest Red Air Force 
planes powered by radial engine, 
it bears great resemblance to 
Brewster Bermuda but is under- 
stood to be an independent de- 


sign. Powered by 1,100-hp. M-88, 
has high speed of about 275 
mph. Also reported modified as 
single seat, heavily-armed fighter 
plane. 








P-2 (above) 


Three-place version of pri- 
mary trainer designed and first 
built some 20 years ago. A modi- 
fication has been widely used as 
ambulance craft. 
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1-17 (right) 


Fighter-bomber powered by 
1,100-hp. Hispano-Suiza type 
liquid cooled M-100 engine, it has 
high speed of 310 mph., cruising 
speed of 273. 
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Jack 11 Navy Fighter 

Short stubby Jack resembles 
Tojo, is used as interceptor. A 
twin-row engine of about 1,875 
hp. gives Jack top speed of about 
400 mph. with approximately 





1,100-mile range. No armor or 
self-sealing tanks are reported. 
Armament is two .7.7-mm. and 
two 20-mm. guns. Ejector ex- 
hausts are fitted. 














te 


Nick 1 Army Fighter 

Two-place long range fighter- 
bomber, Nick has two Mitsubishi 
twin-row radials of 1,100-hp. 
Heavily armed with 37-mm., 12.7- 
mm. and 7.7-mm. guns, top speed 





is close to 350 mph. and range 
about 1,300 miles. Of late Nick 
has also been used as a night 
fighter, and has been operational 
in raids on B-29 Saipan bases. 














Irving 11 Navy Fighter 
Generally similar to Nick, this 
type is used for same duties— 
night-fighter and ground attack. 
Powered with two Nakajima 
Sakae 21 radials of 1,020-hp. 





Armament is unknown but be- 
lieved very heavy including multi 
high velocity 20-mm. cannon. 
Range is 1,900 mi. Improved 
Irving 21 has 330 mph. top speed. 
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Tojo 2 Army Fighter 

Used mainly in CBI area, Tojo 
has Nakajima twin-row 1,400-hp. 
radial, over 875 mph. top speed. 
First Jap type to stay in a dive 
with a P-47, Tojo is also very 


maneuverable. But armor and 
self-sealing tanks have not been 
very effective and only four 12.7 
and 7.7-mm. guns comprise arma- 
ment. 




















Tony 1 Army Fighter 

First Jap-designed fighter with 
an inline engine, Tony seems to 
be copy of Hurricane. Kawasaki 
1,100-hp. engine ean be fitted with 
hub cannon but none seem to have 


been used thus far. Top speed 
is. near 360 mph., range with ex- 
tra tanks about 1,900 mi. Arma- 
ment varies—some Tonies carry 
four 12.7 mm. guns. 
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Zeke 32 Navy Fighter 

Formerly called Hamp, this 
type is believed out of production 
but still sees action. Nakajima 
Sakae twin-row radial gives top 
speed of around 350 mph., climb 


of better than 3.500 fpm. Low ve- 
locity armament. lack of armor 
or self-sealing tanks made Zeke a 
flying coffin for many Nip pilots. 
Gross wt., 5.570 Ib. 
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Zeke 52 Navy Fighter 

Latest version of famous 
Zekes has smoother lines, Naka- 
jima Sakae radial of 1,020-hp. 
fitted with ejector type exhaust 
stacks. Top speed is over 350 


mph., armament has been im- 
proved by substituting higher 
velocity guns. Range is about 


1,500 mi. with auxiliary tankage. 


Smaller ailerons, smooth cow], 


























Liz 11 Navy Bomber-transport 

Designed as heavy bomber type, 
Liz has become a Navy cargo-- 
transport. Resembling a_ twin- 
rudder B-19, wingspan is about 
115 ft., length 85 ft. First large 


‘ 


Jap type to use trieyele landing 
gear, Liz appears to be well 
armed with machine guns and 
eannon. Construction all metal, 
engine make unknown. 























Helen 1 Army Bomber 

New Jap medium bomber with 
a top speed near 275 mph., ceiling 
about 30,000 ft. Armament is 
7.7-mm. mgs in nose, tail, waist 
and belly positions and a 20-mm. 


eannon in top turret. Leading 
edge of center section comes for- 
ward as on DH Mosquito. Pow- 
ered by two Nakajima type Two 
radial engines. 
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Betty 22 Navy Bomber 


Famous torpedo-bomber has 
been cleaned up, given new en- 
gines, armament with power tur- 
ret on top of fuselage. Powered 
with two Mitsubishi Kasei _1,- 
































800-hp. radials, top speed is 
about 330 mph., range near 2,800 
miles. Armament is two 20-mm. 
cannon, three 7.7-mm. mgs. Two 
torpedoes or equal bomb load. 








Bi. 


Nell 22 Navy Bomber 

Japs have improved Nell with 
1,000-hp. engines, better arma- 
ment. Non-stop range is about 
2,500 miles, weight empty 12,500 
Ibs., climb about 1,100 fpm. Cred- 


















ited with sinking HMS Prince 
of Wales and Repulse, Nells have | 
erew of four to seven, at least | 
four 7.7-mm. machine guns and a 

20-mm. cannon. 








Sally 3 Army Bomber 

Still one of the Japs mainstays, 
Sally has bigger engines, hand- 
operated top- and _ tail-position 
turrets. Still weak in armor and 
fuel tank protection, it is being 


170 














replaced by newer Helen. Bomb 
load is 4,400 Ib., crew of seven, 
armament is 7.7-mm. and 12.7- 
mm. machine guns. Top speed is 
around 275 mph. 
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Dinah 3 Army Reconnaissance 


Only type used by both Jap 
Army and Navy, Dinah has high 
performance with 375 mph. top 
speed, climbs at 2,700 fpm., has 
range of 1,700 miles. Empty 


weight about 8,000 Ib., crew two. 
Weak feature is armament, only 
one 7.7-mm. mg in rear cockpit. 
Engines are Mitsubishi twin-row 
radials of 1,000 hp. 











Lily 2 Army Bomber 


Operating mainly in CBI area 
where it is also used for recon- 
naissance, Lily resembles Martin 
Baltimore. Engines may be either 
Nakajima or Kawasaki radials; 





crew is three or four. Internal 


bomb load up to 1,500 lb. No data’ 


available as to weights or per- 
formance. Reported to be manu- 
factured by Kawasaki. 





VI 























Frances 11 Torpedo-Bomber 


Frances reflects trend in new 
Jap aircraft which shows much 
originality. Known by Japs as 
Ginka (Milky Way) it is latest 
high performance torpedo plane in 





operation. “Tin Fish” are carried 
internally; armament is believed 
heavy. Construction may be all- 
wood smooth skin covering in con- 
trast to usual metal. 
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Myrt 11 Navy Reconnaissance 

Fast and maneuverable, bearing 
a distinct resemblance to U. S. 
Vultee V-11GB, Myrt has a twin- 
row 18-eylinder radial and four- 
bladed prop. Believed to be ear- 





rier based type, with crew of 2-3, 
construction seems to be of very 
high order. The 2,000-hp. Homare 
engine is fitted with ejector ex- 
hausts. 























Judy 11 Navy Recc-Bomber 
Two place all metal monoplane 
powered by an Aichi Atsuta in- 
line of 1,150-hp. this type is grad- 
ually replacing older Val. Top 
speed is about 325 mph., ceiling 


50.700 ft. As a bomber about 
750 lb. of bombs are carried in 
fuselage and under the wings. 
Armament consists only of 
7.7 mm. machine guns. 














Jill 11 Torpedo-Bomber 

At first believed to be an im- 
proved Kate this is a new type, 
earries heavier load with all-round 
better performance. Engine is 
Mitsubishi Kasei twin row radial. 





Armament is very weak, only one 
7.7-mm. mg in rear cockpit. Jill 
is both carrier and land-based, is 
believed to have four-bladed prop 
of late design and production. 
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Paul 11 Navy Reconn. 

New two-place float seaplane 
taking Rufe’s place. Twin float 
strut design suggests that it may 
also be in use as a_ torpedo- 





ternally. The twin row engine is 
believed to be 14 cylinder Mit- 
subishi Kinsei with ejector ex- 
haust stacks. Armament, believed 
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bomber with torpedo earried ex- to be 7.7 machine gun. 
| 












































Sonia Army Reconn. .) 

Development of Karigane civil position. Engine is Nakajima of 
type into scout bomber for use about 900-hp. Poor performance. 
mainly in CBI area. Outmoded armament and lack of armor. self 
by newer Jap designs, Sonia oper- sealing tanks make this craft ver) 
ates in quiet areas away from op- vulnerable to Allied planes. 





<— 
Kate Navy Torpedo-Bomber 


Now second line, Kates are 
gradually being replaced by Jill. 





Developed from Douglas TBD. 
engine is Nakajima Sakae of 


1,000-hp. Range 980 mi.. gross 
wt. about 7.200 lb.. service ceil- 
ing 24,000 ft. Top speed is 230 
mph. Armament is 7.7-mm. mgs. 
erew 2-3. armor and fuel tank 
protection is weak. 








Val 22 Navy Dive Bomber —> 
Used by Japs in large numbers 
in early days of war Val is still 
in the fight with modifications in- 
cluding more powerful engine and 
better fairing. Mitsubishi radial 
of 1,075-hp. gives early model top 
speed of 286 mph. range 875 mi.. 
service ceiling of 23.000 ft. Crew 
consists of pilot and gunner. 
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Mavis 11 Navy Patrol Bomber 

Direct copy of an early Si- 
korsky design powered with four 
Mitsubishi Kinsei at 1,000-hp. 
Mavis has range of about 4,000 
miles. Also used as torpedo plane 
































earrying two tin fish. Weight is 
25,000 lb. empty: top speed about 
220 mph. With crew of 8-11 
armament is 7.7-mm. machine 
guns and 20-mm. cannon. 











Emily 22 Navy Patrol Bomber 


Best Jap flying boat is well 
armed with 7.7-, 12.7-mm. mgs. 
and 20-mm eannon. Range, 4.000 
mi.. top speed, 296 mph. Armor 
and self-sealing tanks have been 















increased but Emily is still easy 
meat for search Liberators. En- 
gines are four Mitsubishi Kasei 
of about 1,400-hp., crew is 
usually of nine members. 




















Cherry 11 Navy Patrol Bomber 

Latest type Jap flying boat to 
go into operation, little is known 
about Cherry. Probably a short 
range “reconn” version of older, 
bigger Mavis, powered by two 
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faired into | 

Unbroken 
flap connects ailerons. Sharp | 
pointed clipper bow is feature of 
Jap flying boats. 


radials 


Mitsubishi 
wing’s leading edge. 
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Heinkel He-280 
Single-place jet-propelled 
interceptor powered by two 
BMW 003 gas_ turbines. 
Although no authoritative 
information is available on 
performance, it is not be- 
lieved to be as fast as the 
Me 262 which also has twin 
jet power plants. 


pee 
Messerschmitt Me-262 

Single-seat interceptor 
powered by two Junkers 
Jumo 004 gas_ turbine 
units giving high speed of 
over 500 mph. Armament 
said to consist of four 30- 
mm. cannon; also reported 
to carry two 500-lb. bombs. 
Some resemblance to Bell 
P-59A Airacomet. 
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Messerschmitt Me-163B 


One of Nazi’s latest 
fighters, powered by rocket 
propulsion unit giving 
total of 20 min. powered 
flight. This is extended, 
however, by shutting off 
power and gliding. Be- 
lieved to have jettisonable 
wheel landing gear for 
take-off. Reported cannon- 
armed. 


oat oa 
Arado Ar-240 
Two-place fighter-bomb- 
er - reconnaissance craft 
powered by two 1,700-hp. 
inverted-V liquid cooled 
DB-603’s giving top speed 
of between 325 and 350 
mph. Carries about 2,000- 
lb. bomb load internally. 
For high altitude pressur- 
ized cabin is used. 












































<Q 
Heinkel He-219 

Night fighter or bomber 
equipped with two 1,700- 
hp. inverted-V DB-603’s in 
radial cowlings or two 
1,600-hp. BMW radials. 
Fighter has two 20-mm. 
eannon and four 13-mm. 
machine guns forward and 
two 7.9-mm. hand-operated 
rearward machine guns. 


Focke-Wulf FW-390 
FW-190 with 1,800-hp. 
liquid cooled V-type Daim- 
ler Benz DB-603 engine 
replacing the BMW’) air- 
cooled power plant. Inline 
engine gives high speed of 
about 400 mph., cruising of 
around 300 without boost- 
ing 80 mph. landing speed. 
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Focke-Wulf 190-Aé6é 


Bomber version of Luft- 
waffe standby — analyzed 
in Aviation, Oct., 1944— 
powered by 1,600-hp. 
BMW 801D aircooled en- 
gine giving high speed of 
390 mph. at 20,000 ft. with 
service ceiling of 38,000 
ft. Outer cannon and ma- 
chine guns removed. 
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Messerschmitt Me-109G16 


Latest in long line of 
Nazi workhorse _ fighter- 
bombers powered by Daim- 
ler Benz DB-605 giving 1,- 
350-1,400 hp. at 18,500 ft. 
High speed 395 mph. at 22.- 
000 ft., cruising speed, 306 
mph. at 18,000 ft., service 
ceiling about 41,000 ft. 





< 
Messerschmitt Me-410 


Modification of basic Me- 
210 fighter-bomber design, 
with Daimler Benz DB-603 
engines delivering 1,700 
hp. at 19,000 ft. replacing 
1,390-hp. DB-601's. High 
speed, 395 mph. at 22,000 
ft.. gross wt. 25,350 Ib., 
fuel capacity, 506° gal. 





Dornier Do-217J 


Development — of Do- 
217K, having solid, pointed 
nose reported to mount up 
to 12 machine guns for 
night fighter work. Pow- 
ered by 1,580-hp. BMW 
radials giving high speed 
of over 325 mph. Do-217N 
is similarly armed but has 
1.460-hp. DB-608 engines. 
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JU-88R 

Modification of basic JU-88 
design adapted for night 
fighting and _ interceptor 
work by installing all-glass | 
smooth nose. Powered by 

two Junkers Jumo 211-F’s 
of 1,075 hp., giving high 
speed of 285 mph., at 6,000 
ft., service ceiling of 24,000 
ft. Gross wt., 24,000 Ib. 
Armament varies according 
to mission. 




















> 
Junkers Ju-188 


Appears to be enlarged 
version of Ju-88, with 
newer engines — BMW 
SO1’s or 802’s of 1,600 hp. 
—and having pointed wing- 
tips giving greater span. 
re-designed cabin and _ tail 
surfaces. High speed, 29) 
mph. at 20,000 ft. 
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Junkers Ju-352 
Cleaned-up version of old 

Ju-52, with either radial 

engines or 1,200-hp.  in- 

verted-V Junkers Jumo 


A 
211’s. Has double wheeled itd 
landing gear: retractable 
loading ramp under fuse- 
lage. Reported to be of 
mixed wood and metal con- | 
U 




















struction. 
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Dornier Do-217M 

Development of Do- 
217K1. powered by two 
1.460-hp. liquid cooled DB- 
603’s instead of BMW 
radials. High speed about 
315 mph., bomb load. 4,400 
Ib., gross wt., 35,100 Ib. 
Armament consists of two 
cannon and four 7.9-mm. 
machine guns. 
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Focke-Wulf 200K 
Bomber-transport — pow- | 
ered by four 1,320-hp. 
BMW S801 radials. High /\ | 
speed, 279 mph. at 18,100 
ft.. cruising speed, 224 | 
mph., climb, 850 fpm., 1 oe ee es 
service ceiling, 28,850 ft.. a 
fuel eapacity, 2.112 gal., sl) Up 
range, 2,300 mi. 
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Blohm & Voss BY-222 ces 

All-metal flying boat Pe + ee te ee a nens vie «sams paee 
used for long range recon- 
naissanece or as_ troop 
transport with capacity of 
100. Now fitted with 1,600- 
hp. BMW’s. has high 
speed of over 200 mph. at 
around 10,000 ft., cruising 
speed of about 150 mph. 
Gross wt.. over 100,000 Ib. 
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F.Z.G. 76 “Buzzbomb" 

First pilotless craft to 
come into extensive use, a 
possible forerunner of new 
type of warfare. Pulsating 
jet engine of great simplie- 
ity gives high speed of 
about 350 mph. with 1,800- 
Ib. explosive load. (See 
Aviation, Noy. 1944, p. 
190) 





















































—>> 
Heinkel He-111Z ing craft combination 
Glider tug made by com- air and liquid cooled 
bining two He-111P’s by engines, since normal 
adding a “Siamese” wing He-111 powerplants are 
section which mounts a  1,150-hp. DB-601's. 
1,580-hp. BMW, thus giv- High speed, 287 mph. 








VIATION F 
alt ebru 
ary, 1945 177 
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> i: + Qi et Sel STO: gs) PRI Per pn a Oe Lee Te eS ee ee eee ’ 
- Pe > RR dee” ed ieee” ” ny Cae POC eae Mele eee Ae! Pree lf came me eee ' 
=? OC gyn, Here eee MRCS ee Ry eee Ned Denn, eet eee! ere a Le +l PRES Be ee ' 
ag Ce et eee ec, ae SS a es ee A Pee) ees eee Cee Ue ee See Se 
ro 
EE rr. | ee ee. ee oe. eecaceebe acecls dc cache sccebedee cele ceslecc colase ca uteec.clo shulde als WUE & 6566 Sob cadeeddlecees Be asee 
SEtE MBR2.... Reconnaleance...|CMF | 51 M-l7 BMW] ‘6s0|......| 750° Pido' (222222). 2202/[022 [SU iccfivesa ae 
£230 MBR-5.:.. Reconnaissance...|CBF |  3/] M-I7BMW| 680]......| 620 [1140 |....../.....)...2 2} oe [e eee [eee ee fees] 6,780) 512" | 3776" = |......)/-.--- 
Pee eeleewn eee 
vee |-g:ale petals di agal 212 ]a,000" Higa’ ‘lio baal. 22 2)522222] i ieeles goal! 2121!) a7eaal iow" "| 63" 
eH spradendie ¢- 9-2 
ME a cit iat MEO SUMO PT cua cco bie Ed UNL a tatthees obec ab) | ON eae 
joi ieee a aaa! Nain Raabe ate! Appiyery Easel = RL Sac 3g Bee ee 
inline Co a SevecOu! MRK OOEls.... « ee 17’ eS ees 
} Believed to be modification of SB-2. 2 Douglas DC-3 design, built under license. | * PBY design, built under license. 
? 
> 
AG 
i viation 'S ider eci ications 
HE 
' Speeds Weights | Dimensions | Area (Sq. Ft.) Wings 
i) | 2 
Designation i i : | | _ e 
| be S | a e he S = z 
sie\é Z ¥ ee oe = ws | £ 3 | 3 3 ‘ x 5 
siz| a] 8 eel Bote4 © 88isieisi3/8) 2/4) 8 
azizlal 2 Ci 0) (me bie x |B <|&|e@}|a|G@]2i}a@j os 
Bow! AMERICAN 
eee BA-100.....::... 1:66) BPs: Ee Ml ae eel ROCCE CEPR TEE PEE Pere eek) erie Benes 6 ae w W =| WFab 
Sapa tie pss Of eae | 4a) Mes ..; 3 - rot Ga eo ee Peeper 4° 3" 1117 7 7 8.8 Isp Ee Fab 
Bristol St See i ae” eae teow LOS pee foo ecko § 4° (190 [31.143 | 9 |15.75)11 |W |...... Ww 
Calif Aemreaautical Co... ERO1........., eee Sores Ce, Ss (: eee ORR Berra PREREN Regs PREY Pee errs Eee iw “Viren” “ita 
Al Geni Aironet CO. at Ce 2)....| 30) 360 740 A hl PRES “i Mpa aisles ppc cet nom i Seah $0 T Fa 
g mx coer bly aS MG cahick SSUES OR. o's hp SORES wal oben ee LA MR lecoi dee Dev oadche. ces}s + oetlves cate aeons W 
eo Ne 56s ha XCG-10a! me pee | al eal’ aah a9 licige” 67 ai gett’ A171 9°32" 97.3 58 oat 00 82 - Ww w v 
oA OS eon? 99] 35|) 770 |1,150 6’ 3” .86|30. : ‘ 2 lw 4 al 
‘ Sehwelzer Alrcratt Comp. : FRG+S s,s .c5 2 2) 72)..../ 460 | ‘860 25° 3” 6’ 10" /214 = |21.25| 2.79)12.82)13.5 |10.4 Me ‘| AlFab | Al 
Waco Aircraft C TBA... 2}, 100)... .|| 800 |1,220 27° 7" , 37 _ |17.37| 5.42|11.35)16 = |13.10)Sp pPly |Fab 
Weta bie CG-4A2 (LRW-1).) 15) 150|"  44/3,000+/6 000+ 48° 2.5" |11’ 7.5" [851.5 |85.4 |20.8 |29.0 |59.4 |54.6 |SpPly Sp |PlyFab 
ois emanating: 175! 807,000 117,000 I MPR Roca ee vs Ucvoqnclas (a deraan saute me umnneaes 
Airspeed BE soae 
Bee. 5h 2 eae vo OE 25)... ]- -«-]8.370 }15,500 8: 7” eet. ieee... Rae ae W  |WFab 
General Aircraft. .°‘‘"*** Hots a eee [. : mi 661 |3°508 lit cate 10.75” Se 8,75" |10° 10° faze |::::: | ee | bere | ei sa | Ree lw Ww Ply 
amilear 1.2222 2002 21....(001. 18,500 136,000 |..... |S eh TR ehh mse libake ORE ier oe Cy | 
GEAMAN- 
DPS 230A1 SAR ARE. [Glee eae 1,700 |4,500 |..:.. aS! Game ti BESS). Bi. RETR UC AR BIE PRE ae : j 
EE Oh | 23 eed Veet [3° 200 18,500 |..... le 52’ 6” ees ee “ae | een | ae Rha | at 2 - aepiet ep Daa t 
| 2 Sky {ATry Six tons of cargo. Has retractable tricycle landing gear, as does XCG- oy 
vy 2 Only oth ohn ous license by Commonwealth, Ford, G & A Aircraft, General ‘Aireratt, SGibson Refrigerator, Laister-Kaufman, Northwestern Aeronautical and Pratt Read & Co. i 
ter releasable data is fact that the craft carries more than twice the load of the CG-4. It is being manufactured by Ford and Northwestern Aeronautical Corp. ; 
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Aviation's Helicopter Specifications 





























































































































General Power Plant | Performance 
3 {#4 “a 
Designation or § 4 = = 2 = i & 
Manufacturer Model No. ~ e 1 Zig) ei aif 
ee 5 3 elie | tigi 2 iil: 
or g| 5 c ee 
Navy Company “ Zz = oa zc i x < So i. | 5 3 
Aeronautical Products, Ine..........| ......... Model 3A......... CL| 2 | 1 Franklin 150 SL | 20| 175} 100/SL | 8 | SL |iam ire 
OED ORI ak | ARES ld kt OR i BE CL 2 | 1 Franklin "ED Set Rt ie aes ae 80-90 |...... | ay 11,00 
Bendix Helicopters, Inc?...........| 2.12.0... Model G. 2.2... CL| 2 | 1 Warner 165| SL | 35 | 300} 120 |..." OP Nev ine, | gg [ 
wilab comes Model I...........| CL 4 1 Warner SL | 75 al, See ass. -| WO. fe... 0 
Consolidated-Vultee, Stout Div.?.....) ......... a CL | 2-5 1 ¢ | Pe eee a Se ae ae | Sr eee Nee : 
Curtis Wright Industries4..........) ......... Flymobile 1........ CL 1 1 Franklin 90} SL | 5 | 40 ot OPE 80 900°] ea 
Fleetwings Div., Kaiser Cargoes, Inc$| ......... Model H-10....... . 2 on 5,00 
ne a SS i ee SEN ee ee ees 14 
SS 2am TRO dopaerrne a HL-+1 Little Copter.) CL 2 
Rotor plane Div., Higgins Industries ®| <2. >: * SAREE: ee 
og eee ais pe ie HX-44 Hiller-copter,; CL 1 ‘ 
Kellett Aireraft Co..............+- XR-8 MERA S sso evtenicebbueie 2 All « - 
fb Halicopter Co®. ......005] 2... sees eae CL 1 1 Pobjoy R 1 ee ee 
Penn. Aircraft Syndicate ™..........] ......... 18-80 Gyrocopter...| CL 18 2 Wright Cyclone 1,000) 8,000 300) 360; 135 
P-V Engineering Forum®...........| ......... cain SO PERE CL 1 1 Franklin 90} SL |....|..../90-100 
Platt LePage Aircraft Co R-1A8 te CL 2 1 P&W Wasp 450) SL | + ee 
12-144 | 2 SR 140 
Rotor-Craft Corp.8................ 2 1 Continental Ot a, HAG rah. safe sine ¢ 
ee, ae a ee 2 1 Continental Pe ee cheat Be 
Sikorsky Div., United Aircraft Corp. 2 1 Warner R-500 [a a as ees peace’ 
2 1 P&W Wasp Jr. 450| SL Set! ee ee 
2 1 Franklin 245) SL | 
Twin Coach Co...............6.5. 2 | 2 Continental A-75 75| SL | 15 | 175) 
Main Rotor Data Anti-Torque Rotor Data 
} } 
Bk Ay | §| 2 §) fle 
2 3B|°E oF S| Ee | S 
Manufacturer : : gy 3 - 5 38 Ey 5 3 3 & Ez i S| 3 be i 
‘i iS zr - $ ro o zr ee Bi © S 5 
g ~ 53 5 S3 Es ro) s a 8 ° Fl oS 23s g | a | 4 
@ -_ ° yj x o 6 “ a | 
bi flee |a| é jaa laaeal é la |aa/s| 3 E I 
6A shee a Ph de oe 
Aeronautical Products, Inc......... 1,650 | 1,100/2.34 /11.0 | 3 30’ |12” 45 250 |ST_|Fab| 2/5’ 8” |6” 1,500) Fab ST |Fab (Wh. Sk. |Hyd ry 
Bell Aireraft Co.!................4. 2, PERS: RS RS ae es, ROE apeeg | Pager. Sol W}. BO teas doa Sol W ST [Fab |Fx.Tri. |Hyd |. 
Bendix Helicopters, Inc.?........... 2,000 | 1,374/2.48 |12.1 |4-co/32’ |.......].....] 250 |.....]....].. : OF ie 
F i: 3,036 } 1,925/2.41 |10.64/4-co/40’ |.......}..... | ae Se i. {Ol 
Consolidated-Vultee, Stout Div.3....|1,700*)......)..... LE GEES ROPE ERs PEAR, re re 
Curtis Wright Industries‘....... 1,100 | 900/2.1 |12.2 |4-co 25’ |12”-10"|40 | 325 |S.Al |M 
Fleetwings Div., Kaiser Cargoes, Inc.}......|......]...../..... - PRS RSet SE SME Ae re 
skeen yeep TORRE, FEROS (20S) SIR BG! peat aE. SEAS PR FERS) SER &- pee oe 
Hartwiz-Little Co?........ 022112. 1,600 | 1,080)1.925)17.75 4-Ta 23’ |20" /53.33| 317 |T [Ply |. 
Rotor plane Div., Higgins Industries §}......|......|.....)..... Bees AES aes, PORE, [he Wt) ae ae 
Hiller Industries... ...........6.0- 1,400 | 1,200/2. 4-0 | 25’ 14” 48 |250-350/Me /|Me |.. 
Kellett Aircraft Co........ eit ae ae Pe mre, rt eS oe wideys 
Landgraf Helicopter Co.2”. . 6 |16’ |.72 32.4 | 440 |SolW/)Ply |.. 
Penn. Aircraft Syndicate!......... 3 |80 |5’-2’ {240 150 |Me |Me 
P-V Engineering Forum™........../1 3/25’ 9.5” {19.6 | 371 |ST |Fab 
Platt Le Areraft Co........... 2 ks CS Cece | eee Ee ae 
<a gt CR AA Re a Po eee as oe RE pe! ais 
Rotor-Craft Corp.%............. oa) OO 625|29 {11 6 |16’ |8” 33 490 |W |W ise. 
ene die eo A a RE “SORITES SS ee ee a CR a Sale ee Fab |.. 
Sikorsky Div., United Aircraft Corp../2,530 | 2,011).....)..... i Ma a RRR AAS eee | Fab 
4,800 1. A ae SRP RSE RAD. FF ORR ¢ epee Ves vide . 7 
: 2,600 | 2,016).....]..... ain, PPS PRES tel Sai PAR la, ae Cee: PS) WS ....Me |Me /|Fx4Whi....... #8 
Twin Coach Co. . . 1. sos sa coo a om 11,645 | 1,080/1.8 11 [40/30 118” 178 280 |Ply |Fab!..\none |...... Ce! Ree IT {Fab [Fx Rubber | ? 












































1 Second of two experimental models on 
which development work is continuing. 
2 Also building Model H, 500-hp. cargo 
carrier convertible for passenger use. 
Model I climb-rate is on inclined path. 

8 Under development. 

4A West Coast organization unrelated 
to Curtiss-Wright Corp. First model 
scheduled for completion Dee. 1944; see- 
ond model, four-place, being designed. 

5 Although no data has been released, 
prototype is reported to have undergone 
initial flight tests. 

6 A design by Raymond Loewey. Grey- 
hound has applied to CAB to operate 
such craft over some 49,000 route-miles. 

7 Employs two contra-rotating tandem 
rotors set on shafts extending from fore 
and aft ends of fuselage, aft rotor being 
set highest. During initial flight tests 
craft lifted 1,700 Ib. 

8 Designed under supervision of Eneas 
Bossi; prototype has been built but no 
information is available on test flights. 

9 Blade loading given as 29.2 Ib-sq.ft. 
Rotor spar is all-metal rigid type. Pro- 
duction model is expected to have 450-mi. 
range. 

10 Prototype has been built and some 
flight testing made. Attitude control is 
by means of cyclically-operated ailerons 
on rotor blades. Rigid blades have auto- 
matic but not cyclic pitch control. (Also 


see Aviation, Oct., 1944, p. 186; Nov., 
1944, p. 205; and this issue’s Sketch Book 
of Design Detail, p. 193). 

11 Data based on engineering data and 
wind tunnel test model. Will utilize 
eyclic feathering semi-rigid rotor system, 
and will be equipped for feeder or short 
haul postwar service. 

i2 Experimental model built primarily 
for test purposes; larger model to have 
payload of more than a ton and range of 
approximately 400 mi. has been designed. 
PV-2 rotor blades have tubular steel spar 
with wood ribs, leading and trailing edges, 
all fabrie-covered. (Also see Aviation 
for November, 1948, page 223.) 

18 Contra-rotating rotors mounted on 
streamlined cantilever booms extending 
out from sides of fuselage. Main landing 
gear wheels attach to booms approxi- 
mately one-quarter of distance to rotor 
blade hubs. Although no anti-torque 
rotor is utilized, craft has vertical and 
horizontal stabilizing surfaces much like 
those on conventional aircraft, with hori- 
zontal unit set well above fuselage. Pro- 
totype delivered to Army Air Forces. 

14 Proposed postwar transport on which 
design work has been going forward. 
Two engines provided for safety factor, 
as design indicates either engine could 
drive rotors. Operating costs said to be 
in line with other aircraft types of com- 





parable capacity. EXmpennage greatly r- 
sembles that on R-1A except that hori- 
zontal stabilizer is set lower. Main wheels 
of landing gear retractable. 

% Employs two three-blade rotors, se 
in tandem. Rotors have rigid blades 
without drag or flapping hinges. Contr 
is by means of cyclic and collective piteh 
change. This model being constructed a 
experimental unit. Figure under “rotor 
dise loading” is rotor Llade loading. 

16 Contra-rotating rotors mounted om 
cantilever booms extending out and wp 
from fuselage just behind pilot’s compart 
ment. A propeller mounted in aft eni 
of fuselage gives forward speed when cot 
trol wheel is pushed forward; as wheel is 
pulled back direction of propeller 8 
reversed to move ergft backward. Proto 
type is under construction. _ q 

17 First helicopter to be put in quantity 
production and first to be accepted for 
military service. 

18 Tandem seater being manufacturel 
by Nash-Kelvinator under license. 
Kelvinator is reported considering postw 
production of a commercial version. 

19 Prototype under construction. 
vision made for — in torqu 
to assist turning in either direction. 
engine installation for added safety factes 
since design calls for maintaining flight 
either engine. 
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Model No. a e 3 2 2/8 3 oo bs © | Ss!/ sg 4 = & 3 ; ; £3 
} 4 © q/5/2) 2 |B = 8/65 ‘Oe oe *o| BI siZzis 
e| 8 | § a 88) S)3) = |e 2 eR el al 313) é S$) 32 3/2 
Company |<| 6 | Z 2 e |} aia] 2 z mie |</mi/el}ae]a@ | £13 £2 
0-58B .|CLM| 2 |1 Continental | 65 |SL 12} 218 | 72 |35; |21%10"| 91° | 169 |15.52| 5.51) 6.8 |13.66| jal aw ts 
Chief..... }CL phy ie a ae 65 |SL 24] 420 |..... 36, |20/10"|...... | SE soiree ett ag Bape eee Gy Arya asa i c[m 7» 
Champion :|CL ah: BRE SS 65 |S i a ie ee 35 os) ee Soy Mea peel RIN pale me 70 = “ 
Arrow. . CEB «<2, [Ren wsees- sess SL 25| 500 |..... Jag CER Ree | i BRA Mead Appeal epee ou a 
ris Eagle. arene age | Mar San > Ree peren PEPee em FRIES Faas SR Sets ee; Phra: Ces Per os Oo are art os 16 3 
: sie NOOR << 03 --‘|GAM| 3. |2 Continental 85 |SL 5|250-600| 74 "|35’ 6” |24’ 107) 8/7” |163.6 |16.25) 9.5 | 8.75)14.5 i520) "Sag 
Langley XNi-i: 755|CLM| 4 |2F SL 33 350 | 60 [35% |20°10"| 7’ 1* |171.5 |16.66) 4.06) 3.98)/18.8 |10.65) 73] ae eS 2 
‘\UG-45A Voyager 18.........-. ...;CLM| 8 |2P &W 450 |SL |. 1000 |..... az’ er isa’? | OS? | 347 '|.....|-..--]-----]-.-.. ERB 50251 se mR - 
G-43C Traveler Fi7D neat lines 689/CLB | 5 |1 Jacobs L-6 SL Cr eee SEE / 8 ble 96.4 |22.96| 6.5 | 8.71/24. 48] 16.56) + — ae 
AT-10 Wichita. .........--++-- ...|CLM| 2 |2 Lyco 295 |SL 128} 765 | 99 : 32’ 2” 110’ 4” | 2 8 |15.2 |16.14)40.8 |26.25/20.1 |10.15) 4749) “aah ae ae 
P-39Q Airacobra 26........--- .../CLM| 1 [1 n 1150 {12000} 104|....... 124.5|34’ [30° 2° | 9° 3° | 213.2/15.46) 7.9 j11. 24.1 |16.8 (35.5 | 6.58) 5523 oe aA 
P-59A Airacomet ........-.--+- ...{CLM| 1 |2 GE I-16 turb.|......|..--- opin Mir iduel fetgi< appears 49’ OO 2 St er ee ee eee otees appl Ses: .| 10000 lane 
en vesscrrrst Se "1GLM| 1 [1 Allison V-1710|1500 |..... ...-| 1000-+]..... oR CR 4 ng SEPEE ees a pees Pere ee i; leoa0*| sn es 
uisair 1i-12-3 745|CLM| 3. /1 Franklin 120 |SL 20| 400 |..... 34’ 2° |23’ 2 ae ate, Gee SRI PR Spe }i3°5 |15:8'| 1140] 1900 ise we 
es 6-i0 |4 Wright 1820 |1200 |SL |....| 3000  |i39 "|103’ 97/74" 9” |19/ 1" |1420 _/69.5,|142.9/37.8 | 203/114. eS “25\13 75\38200| 65000 el 
11 |4 Wright 3350 |2200 |..... ""**! 3000-+-/199 |141’ 37/99’ [27° 9% |1750.8/129.2/172.6/65.2 | 218 13.6 |70000;130000 ~<# 
41 |4 Wright 1200 |8L "|i800} 1500 |139 | 107’ 37/74" 2° |19’ 1” |1485.8/69.5_ |109.3/39.8 330/98 2° 32646] 51009 see = 
89 |4 Wright 1 SL 4900 |177 ¢ 77° 163|254.4/89.9 |329.9]183.2/29.3 fist 191491 000 
100 |4 radial SL |7055 199 |141’ 3°|110’ 47/33’ 3” |1750.8|129.2|172.6/65.2 | 218) 115). .. (696001130000 “aay * 
ea 2P-& W 1200 |..... oe eR gal ee ere te oe ageel Beee Bog Nk ~ 
2 "|1 Lycoming 100 |SL 25| 342 | 74 10/23’ 7” | 7’ 81.6 |21.4 |'8.6 ]10 _|15.8 |14-0 | 8.53/15-5 | 1050, i550 ie — 
: 4 |2 Jacobs L4MB| 225 |SL | 150 93 41’ 11°/32’ 9” |1 295.9 |18. |10.89|14.87|39.22|23.46119 (25 | 4100' 5700 ims = - 
L-5 n ‘II}CLM| 2 |1 Lycoming 190 |SL 25| 257 | 85 r cy 16.75| 9.71| 7.05|21.8 |15.62|13.3 |11.2 | 1472) 2153 iss ~~ 
AT-19 (C-81).. Reliant......... ‘II}CLM| 3. |1 Lycoming 290 |SL 70| 5 102 41’ 11°|29’ 4" | 8’ 7" 5 12 82|14.45)25.06|19.94/15.4 |14°3 | 2810, fom ia; : 
BT-13(8NV).. I REE sa ais, « LII}GLM| 2 |1P&W 450 |SL | 120| 516 |108 + |28’ 10"|18’ 4" | 239 18.2 | 8.06/10.56)24.41/19.22).....)..... | 3345; 4360 6 
fT SES oe ae dees 2 ..-|CLM| 2 |1 Wr 1700 |SL -| 1500+]. .... 45 <<? oa SES: SR “Soe ae See PS &) RR SR k lex ~ tomes ss 
B-24M5(PB4Y) Liberator....... ‘1 1GLM|5-10 |2 P & W 1200 |SL 4000* |i39°°|110 |6674" |18’ 1048" 64-3 | 123/48.8 |140.5) 192/50 1134983 Seono+ = 
C-87(RY-1). erator Express STIGLM| 5 44P&W 1200 |SL 4000* |139 |110/ |66/4" |18’ —|1048 (64.3 | 123/48.8 [140.5) 192)50) [tL et 
PBY-5A(OA-10) Catalina...... IIIGLM| 5 |2P&W 1200 |SL 2520 |145 |104’ 63’ 10°|187 117|1400 |. ----).----}eeee sense e|eoees 25 114.6 |20030| 35000" Ime 
PB2-Y3 Cc ae ‘1GFM| 7 4P&W 1200 |SL 3500+ 11 115° |79’ 3° |27°6° |1078 |.....|....-|.----|--.- 2}... 38 |13.7 |39332| 66000 30+ 
erator Liner (39)|...|CLM/ 56 |4P & W 1350  |SL 133 |110’ 238’ 6" |1 83.2 °|80.21|56.7 |189.2)101.7/16.1 |16. |30928| 64000 See— oa: 
Books. AC eee 4 Wright 2000+|.....|-.-- PORE MS axe, ae 
1 Ree ci. -|CEM). +18 ushers pert Ae ea eo ahenes 
ovager : ycoming 2 a ae SS a a 
LFA Cadet... ‘lerm| 2 |i lin 80 |SL : “a8li6.a'| ‘s6o) 1508 ise = 
Maas vhs Seslers -|CLM| 2 Continental SL x .88/17.4 820i 1305 140 =. 
Warhawk Se se “1GLM| 1. |1 Allison 1710 |1395 |.....|-. x ‘5 | 7.32] 65001 9000 32 
ASD ‘|GLM|...../2 P & W R-2800|2000 |SL |.... - 79.2 |115.4/52 8. "09|14.06|29438| 48000 385— Laem 
mmando (CW=308) ‘| GLM|36—42/2 Wr. C-18-B2 |2200 |..... Pes Vt. 175 |108’  |76’ 4” 9” 1360 |79.2 |115.4/52-8 |158.5/98.4 33.09/14. 06 32100) 48000 (385— 
. 2 |1 Wr 1700: |. 066: | 200) 4.2; rt RS DE a Re ee a ARS apres eTre pi 2 r 
: 3. |2 Wr. R-2600 {1825 ;|..... 540| 1 125 \61’ 4" |48’ [18° 1" [464.1 [42.1 |25 (35.2 |60.8 |39.7 |43.01| 7.4 |... || 20000 Se 
= 3 |2P & W R-2800/2000 |... .|...-[.eeeceefeeeee ROT NR CEO oc das en dighe ven ily aoe Mh seaside needa coe. con 27500+ 355+ 
C-47 (R4D)... | Skytrain (DC-3).|:.-|CLM| 32 |2P & W 1050 |7500 | 822| 2000+/138 |95’ _|64’6" |16’11"| 987 |102.8/47.1, |46.3 |127.9/82.3 |25.3 }12.0 |16970 29000 Ze Same 
©-54B(R5D) Skymaster (DC-4)|...|CLM| 49 |4P & W R-2000/1450 |..... 2877| 3610 |156 |117’ 6"|93’ 117/27’ 7” |1457 |85.4 |134.3/47.6 |238.3/86.6 |48.9 |12.3 39000 7i30) Bo Sem 
DC-6..!.._|GLM| 55 |4P & WR-2800/2100 |..... 2577| 2715 |157 tiy6" 100’ 7°|28’ 5° |1457 [84.1 |136.5/49.5 |284.9 55. | 9.6 | 803 retire 
2 In Line | A ee 300} 600 |..... Oe | i el ae PRS PE es Se 
4P & W Major|3000 |..... ..++| 4000+]. .... 173’ 3°|123' 4°|43' 8" |... |... ee fee eee fee ees 
Wr. GR-1820 |1350 |..... . 1000+}. .... 38’ = |29’ 4” 24 Fe ee Sere 
Continental 65 |SL 23| 525 | 72 |30 |20’9" | 5’ 117/142.6 |16.8 | 3.3 | 6 
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Landing gear 














Exterior view of upper portion of Boeing 8-29 Superfortress, 
showing gun sight station and remote controlled gun turret 
with twin 50-cal. machine guns. This gunner can fire not 
only this turret, but can take over two others, guns of which 
will be aimed at same target. 








Basic units of central General Electric gunnery con- 
trol system used in B-29. Gunner, occupying seat A, 
sights through unit B and, when ready, presses trig- 
gers on grips C. Electric impulses ore carried 
through cables D to unit shown in center (but 
which can be located anywhere in plane) which 
compensates for speed, distance, gravity and paral- 
lax to operate through cables to turret shown 
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Upper Superfortress twin-50 gun tur- 
ret with fairing dome removed. Oper- 
ational details are restricted, but sim- 
ple, rugged construction is revealed, 


BELOW: One-line circuit diagram showing inter 
connection of five turrets, five sighting stations and 
accessories on B-29 Superfortress gunfire control sy 
tem. System permits gunners fo fire guns in mor 
than 30 combinations. Up to three turrets con be 
controlled and fired simultaneously by a single gue 
ner. Nose gunner controls both upper and lower for 
ward turrets; upper gunner controls upper tear 
turret and can also contro! forward upper terre 
if nose gunner is not using it. Side gunners control 
lower rear turret and can contro! lower forward 
turret as well as fail turret if they are not in we 
by nose and fail gunners respectively. 
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Lower remote-controlled twin-50 
B-29 gun turret, revealing similar- 
ity to upper turret shown on op- 
posite page. Principal difference 
lies in installation of ammunition 
cases seen in stamped flanged 
frames at either side, and reversal 
of cylindrical unit shown in bracket 
in foreground. 
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North American B-25H Mitchell in phantom view, showing installation of 
14 50-cal. machine guns and 75-mm. cannon in addition to bomb load. 


AVIATION'S SKETCHBOOK OF DESIGN DETAIL 








AVIA 


February, 198 


AVIATION, 





100 























191 





AVIATION'S SKETCHBOOK OF DESIGN DETAIL 





Phantom view of North American P-51D Mustang, showing 
installation and construction details. Craft is now offi- 
cially credited with top speed of more than 450 mph. 
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Att end of Fairchild C-82 Packet 

cargo-personnel _ transport, with 

ermered car coming down loading 

ramp giving idea of craft's size. Lower 
portion of right vertical fin is shown 
at A; twin booms at 8B. Truss type 

frames C are of welded angle mem- 

ber construction, supporting skin of 

rear part of fuselage. Note twin 

doors D through which paratroops 
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Cross-sectional view giving locations and dimensions of 
fuselage of Twin Coach helicopter now under development. 
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Aft fuselage section of Landgraf helicopter, which attaches to pilot's 
cabin at bulkhead A. Main wheels of retractable fricycle landing gear 
-@re supported by full cantilever rotor booms, one of which is at 8B. 
Landing geor strut C swings inward, joint D permitting main drag unit E to 
swing up and in. Fore and aft torque rods are shown at F and G respectively. 
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Exploded view of Vought F4U-1 Corsair ship-board 
fighter showing major assembly components, in- 
cluding drop tank which gives added combat range. 
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Main wheels of Ercoupe tricycle landing gear units 
attach fo front spor by bolts A and B, with oleo 
support C aft of the beam. Air chamber of shock 
strut is at D; fluid is at E. 


vectltttthtiyppy 
“Uy, 


Phantom view of Ercoupe nose wheel installation. 
Engine mount members are at A; air chamber at B; 
fluid at C; and fairing D shown dropped to hori- 
zontal position to reveal torque scissor E connec- 
tien F, 
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New fail gun turret of Boeing B-17 Flying Fortress 
gives gunner 90-deg. fire arc compared with 60 deg. 
in previous installations. New design also gives 
greater visibility than did old type. 


New type hand-held fail gun turret designed 
fer Consolidated Vultee B-24 at Convair's 
Tucson Modification Center. Swinging on 
yoke which is pivoted on ball bearings top 
ond bottom, twin 50-cal. machine guns can 
be swung in wider arc than was possible in 
former installation and saving of more than 
200 Ib. hos been achieved. 
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Specal ring—~ Bomb door 
Exploded view of Curtiss SB2C Helldiver carrier-borne 


dive- and forpedo-bomber showing major assemblies. 


Detail sketch of JU-88 stabilizer spor 
connection. Spar is made in two sec- 
tions, with left-hand section at A and 
right-hand at B. During assembly or 
repair, spars are fitted into fail sec- 
tion and joined by four bolts, C and D 
as shown, and a corresponding pair on 
opposite side. Forged fittings E are 
riveted to top and bottom of spars 
through plates E. 
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Ball-and-socket type wing spar connection for JU-88 is shown in Next comes lock ring D—in complete assembly at D'—end 
assembled form at A. Ball end of strut is at B and its relation rear half of socket E which, in turn, is at E’ in assembly, Mount. 
to complete assembly is shown at B’. Over this is fitted front ing nut F (F' in assembly) is then attached firmly and locked in 
half of socket C, which is shown in complete assembly at C’. place by Jock nut G, which is shown at G’ in complete anit, 


° 





Tail wheel of JU-88 attaches to fuselage 
bulkhead at two points, one of which is 
shown at A, Retraction is accomplisied 
through hydraulic piston C—which also 
takes part of load into airframe—by pull- 
ing up on yoke through point B. Wheel 
swivels in yoke through axle E. In tts 
sketch fairing door, which would attach 
along line F, hus been removed. It would 
be closed after retracting wheel through 
mechanism G. 
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Retractable ball turret installation in Consolidated Vultee B-24 Liberator moves up or down 
on hydraulic piston A, held in position by torque tubes B and C. In normal operation 
power is provided from plane's hydraulic system, but emergency hand pump D is also provided. 





SMAVIATION, February, 1945 


201 


_AVIATION'S SKETCHBOOK OF DESIGN DETAIL 



































posertf 
“,... Landing gear equipment on Continental Plane 


is subjected to severe service and the various landing 





gear parts, such as bearings must be of the highes 
eween stops quality,” writes Robert F. Six, president of Cor 
alt equi P- tinental Air Lines, and adds: ‘Timken Tapered 
+ ve of Roller Bearings used in both landing gears and 
tail wheels on our planes have been averagity 
me 8,000 hours of service, which means 12,600 take 


offs and landings.” 


we 
“ 
. 


*% 


This “highest quality” in Timken Bearings 5 

the result of the most precise manufacturisg 

methods plus unexcelled Timken Electric fur 

nace Alloy Steel. Compactness, lighter weight 

freedom from friction, economical mainte 

nance and maximum carrying capacity fo 

both radial and thrust loads are just some of the mall 
Timken Bearing features that enable them to do a uniqet 
job for aircraft builders and users. Our engineers will ® 
glad to give you full details and make specific recomme 


dations to meet your particular need. Why not write? Tt 





Timken Roller Bearing Company, Canton 6, Ohio. 
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search is an organized method for 
ping you reasonably dissatisfied 
th what you have.’—C. F. Ketter- 


XN ATTEMPT WAS MADE, in Part I 
of this series, to show that in- 
dustrial research in the present- 
aircraft laboratory tended to be 
lied research, development, and con- 
testing to keep “the planes rolling 
flying” —rather than the academic 
basic research of the university or 
dation laboratory to “solve tomor- 
w’s problems”. 

Research laboratories in every indus- 
y are in a state of flux at the present 
ime—a healthy sign in an open-minded 
rofession—in efforts to meet the 
hanging demands of warfare and the 
redictions for the postwar world. 
cience and engineering are moving 
00 rapidly to allow any laboratory to 
tystallize and stand still, even for a 
rear. 

That old adage which states that “In 
he field of observation chance only 
avors the mind which is prepared” 
ay well be applied to the personnel 
nd resources of a modern industrial 
aboratory ; for six months gained over 
ne’s competitor in tomorrow’s highly- 
ompetitive world markets may mean 
uccess Or failure. In no other industry 
te there so many glaring examples 
hat “those who follow are always be- 
ind” as in the modern aircraft field. 
the “cleanest” plane with the best per- 
ormance or latest gadgets will win 
oday’s battle or tomorrow’s postwar 
ustomer orders. 

Beiore covering the specific problems 
t the aircraft laboratory, however, 
there are several general problems, 
tommon to most research laboratories, 
Which bear consideration. The rapid 
growth of research and its distribution 
in the prewar years may indicate a 


trend which may be followed in post- 
War activity, 


Distribution of Applied Research 


Tn 1920 the National Research Coun- 
cil recorded the existence of less than 
meer research laboratories, 
oe by commercial industrial 
— in 1938 there were recorded 
“07; In 1949 there were 2,264; and 
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The Place of Industrial Research 
Prewar and Postwar 


PART II OF A SERIES 


By K. R. JACKMAN, Chief Test Engineer, 
Consolidated Vultee Aircraft Corp., San Diego 


From the vantage point attained by today's highly expedited war- 
time laboratory efforts, Author Jackman carefully examines the 
status and aims of research—to offer, in lucid perspective, a bridge 
between yesterday's initial progress and tomorrow's potentials . . . 
Second in a group of articles gaging aircraft development, test, 
and research. 





today, were the true figures to emerge 
from the cloud of military secrecy, 
there are probably considerably more, 
representing an annual expenditure of 
over $250,000,000. 

Research is, therefore, a sizeable in- 
dustry in both the financial and person- 
nel employment fields, quite apart from 
its inherent possibilities of success or 
failure to industries with which it is 


Working on preliminary structure of an “‘alti- 
liner’ pressure cabin of tomorrow, Convair 
workers employ Celstrain gages to determine 
strength factors upon which final engineering 
will be based. 





Mapped here is distribution of research laboratories of our various industries as recorded in 
1940, with each dot representing one laboratory. (From “'Research—A National Resource,” 
1940, courtesy National Research Council) 





iy GEOGRAPHICAL DISTRIBUTION OF INDUSTRIAL 
ee RESEARCH LABORATORIES 
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associated. Gaged in terms 
of employment in 1938, the 
“research industry” was equal 
in importance to that of dye- 
ing and finishing of cotton 
fabrics which, in 1937, ranked 
among the 45 manufacturing 
industries which provided the 
largest number of jobs. 

The development of indus- 
trial research has not pro- 
ceeded uniformly in all indus- 
tries; some established large 
research laboratories at an 
early date, whereas others 
considered research an unim- 
portant activity and conse- 
quently their research staffs 
remained small. There are 
many factors which may in- 
fluence the research _ re- 
quirements of a particular 
industry: The character of 
the processes involved, the 
age of the industry, the na- 
ture of the demand, the degree 
of competition, and the size 
and type of enterprise. 

Inasmuch as this series is 
being presented to crystallize 
a few ideas on the probable 
scope, contributions, and the 
problems of the applied re- 
search, development, and rou- 
tine test laboratories in the 
aircraft industry in the early 
postwar years, it may be desirable to 
study a few statistics of a normal in- 
dustrial year before this recent arma- 
ment race began, assuming that the 
present expanded laboratories will be 
somewhat reduced with the cessation of 
the war. The year 1938 may be as 
typical as any, and for it we have a very 
complete laboratory survey made by 
the National Research Council. 

Maurice Holland’ of this Council, 
estimated in 1938 that approximately 
500 scientists were then engaged in 
pure-science experiments (basic re- 
search), whereas 30,000 men were 
working in applied science laboratories 
(on development and routine tests) 
throughout the country. 


Many Had None 


Perazich’™ in his splendid statistical 
study for the same Council, 1938 survey, 
states that of the 50,000 research scien- 
tists, technicians, and assistants em- 
ployed by American industry in 1938, 
half were attached to 45 large com- 
panies. The other half were distributed 
among more than 1,700 firms, while 
over 150,000 manufacturing concerns 
were without research laboratories. 

The greatest amount of applied re- 


I-18 Part I, Reference 13. (See page 207 for 
explanation of reference keys and all references 
to Part II.) 
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This apparatus is used to verify resistance of various metallic 
finishes to sea water. In predetermined cycles, racks of test pieces 
are automatically immersed, then raised to drain and dry. 
(Aluminum Co. of America photo) 


search was being done, in 1938, in the 
relatively new mass-production indus- 
tries, such as electrical goods, rubber, 
petroleum, industrial chemicals, and 
automobiles. These were also the in- 
dustries in which, during the period 
1920-1938, research activity grew most 
rapidly, as measured in terms of 
personnel employed. 

For all the industries, the increase in 
the reported laboratory personnel be- 
tween 1927 and 1938 was roughly 
130 percent, or adding of 25,300 men 
and women in 11 yr. Approximately 
10,0000, or over 40 percent, of these 
added personnel were employed by the 
chemicals and petroleum industries. 

It was found in 1937 that there were 
approximately 303 research workers 
per 10,000 wage earners employed in 
the chemical industries. For radio ap- 
paratus and phonographs, petroleum, 
and rubber the corresponding figures 
were 232, 207, and 173. 

It is difficult to make current com- 
parisons of aircraft research strength 
with that of the industries noted—first, 
since the present technical manpower 
distribution is not generally released; 
and second, since the above definition 
of “research worker” may either in- 
clude development engineering person- 
nel or be limited to members of the 
development and research laboratories. 





From the meager informa. 











tion that has come to the ~ 

writer’s attention, the prob- MM cate th 

able applied research person. M1 

nel (including development she P 

engineering ) during the war. vont 

time boom of the last typ Ks vr. 

years may not exceed 1 per. 1932). 

cent of employed wage earn IM great | 

ers, whereas in the industries MM jn thei 

listed above it is possible that ny h 

the wartime average is clos probab 

to 5 percent, or maybe more. ot the | 

It is therefore again ob. produc 

vious that the aircraft indys. Bich 

try will have to face the Mil Indust 

research and development MM industr 

problems of the postwar fill within 

laboratories as a really seri MM ternal 

ous issue. pearls- 

In 1938 the geographical MMM some 2 

distribution of research lab- (i they he 

oratories was influenced by MMM perienc 
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search were located in Ohio and Nev# Ther 
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search on food products was done i lite Coy 
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Approach to Research 7 

The technology of scientific indus olus in 

trial research is too vast to be cavsttl maintai 

between the covers of any one book ane surp! 

can, accordingly, merely be scratched that the 

in such a series of articles a8 MUST of valu 

Those who wish working rules for th New k 

conduct of laboratory experimental investm 

might thumb whole libraries for tech “Mer 

cal details, still not too successfully. man, ‘ 

Fortunately, there are mil Materia 

authorities to advise the puzzled NOVRE are no. 

Industrial research is so new that surplus 
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gen who blazed the trail are still active, 
and these pioneers are willing to indi- 
ute the pitfalls and how to avoid them. 

\. Ross, in his splendid book Profit- 
able Practice in I ndustrial Research,” 
presents the accumulated experience of 
% yr. in American research, (1918 to 
1932). Moreover, the directors of the 
great research laboratories point out, 
in their own words, the paths which 
they have discovered to lead to the 
probability of success in research, and 
at the least expenditure possible on un- 
productive blind-alley experiments. 

Bichowsky"* in his helpful book 
Industrial Research, states that most 
industrial laboratories have developed 
within organizations by a sort of in- 
ternal concretion like that forming 
yarls—or boils—initially caused by 
gme accidental irritant. Growing as 
they have, without reference to the ex- 
perience of others, some of the labora- 
tories have certainly proven to be pearls 
ofgreat price, indeed ; others have been 
dassified as “pains in the neck”. There 
ae more or less general rules of re- 
garch management and organization 
which make the difference in drawing 
ultimate comparisons with the pearl or 
the boil. 

This series of articles—each on 
secific parts of industrial research 
laboratory work, incorporating much 
pertinent thought from others, and in- 
duding specific bibliographies—may be 
considered as an occupational guide for 
the young engineer and scientist, a 
manual for the research director and 
for the business executive, real or 
potential. 


Pertinent Viewpoints 


There is much wisdom in Baeke- 
land’s oft-quoted admonition : “Commit 
your blunders on a small scale (in the 
laboratory ) and make your profits on a 
large scale (on the production line). 

“As for industry”, states L. V. Red- 
nan, director of research for the Bake- 
lite Corp., “if we do not become, and 
continue to be, as much interested in 
adequate promotion of research in pure 
science as we are now interested in its 
exploitation, we shall find the indis- 
pnsable life-giving stream of new 
inowledge drying up at its source.” 

The industrialist puts aside a sur- 
plus in order that dividends may be 
maintained uninterruptedly. “Why not 
4 surplus”, asks Redman, “in order 
that the increment of new knowledge 
of value to his industry be not abated ?” 
New knowledge becomes tomorrow’s 
imvestment of greatest wealth. 

Men have acquired”, continues Red- 
man, “monopolistic control of raw 
materials and of patent rights. If they 
re not also acquiring a commensurate 
Surplus of new knowledge through re- 
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search, they will lose their monopolistic 
hold.” 

Successful industrial research de- 
pends upon competent men working to- 
gether rather than an individual genius. 
At rare intervals the scientific field is 
astonished at the discovery of a long- 
sought principle by an inexperienced 
worker. Kane, of M.I.T., cleverly 
shows the savants’ consternation in a 
recent cartoon (see below). 

Hower, the laymen should not 
hold out hopes of being one of these 
untaught genii, for in today’s organized 
research laboratories such “finds” occur 
only at rare intervals. 

It was formerly possible for inde- 
pendent inventors to acquire the knowl- 
edge and skills essential for the most 
revolutionary inventions. With the 
continued growth in the size and com- 


plexity of industrial enterprises and 
in the volume of scientific knowledge, 
however, this became less and less 
feasible. Industry could no longer rely 
on random discoveries, and it became 
necessary to organize the systematic 
accumulation and flow of new knowl- 
edge. 

This prerequisite for the rise of in- 
dustrial research in its present propor- 
tions was being met by the formation 
of large corporations with ample funds 
available for investment in research. 

In modern large industrial laborator- 
ies, whose work has become increas- 
ingly characteristic of today’s research 
techniques, the research has itself be- 
come a mass-production industry. 
Just as division of labor in manufac- 
turing made possible significant in- 
creases in labor productivity, so the 
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"First," said William James, “a new theory is attacked as absurd; then it is admitted to be 
true, but obvious and insignificant; finally it is seen fo be so important that its adversaries 
claim that they themselves discovered if." (Cartoon, courtesy of Kane, M.I.T.) 
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application of this principle to research 
has improved the effectiveness of the 
scientific work. In the attack upon a 
complex problem, the work in these 
laboratories is systematically divided 
among specialists in the several 
sciences, or their branches. Each works 
on a separate phase of the investigation, 
and few need to know all the phases of 
the problem. 

The effect of this division of labor on 
the quality and quantity of work is 
illustrated by Dr. Coolidge’s statement 
that given two scientists of equal abil- 
itv, if they would cooperate nicely with 
one another, their output should be 
much more than twice that of either of 
them working alone. 


Engineer vs. Researcher 

With the title “Research Laboratory” 
being adopted by every new testing 
institution and with the designation of 
former test engineers as “research lab- 
oratory analysts”, it is not surprising 
that some sensitivity should be exhib- 
ited by the “old-line” research men 
concerning this new crop of engineers. 
A new-crop idea is that engineering 
development and research have the 
same ultimate objective—the enlarge- 
ment of sales by the improvement, 
cheapening, diversification, or ex- 
tension of application, of products. But 
whereas engineering development seeks 
advantage through the best utilization 
of available raw materials, research 
seeks new knowledge for future utiliz- 
ation as an industry might prospect 
for sources of better materials. 

Dr. Larry Hawkins,’* with years of 
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experience as executive engineer of 
the General Electric Research Labor- 
atory, states that in his experiences he 
has “seldom found in one man special 
aptitude for both engineering and re- 
search. The metal attitude required is 
wholly different. The successful engi- 
neer is the type that likes to deal with 
certainties. He likes to utilize mate- 
rials whose properties he knows and 
has confidence in, and to produce there- 
from concrete results in the way of new 
structures, new devices. He likes to 
see the tangible result of his labors. 
But the research man is primarily in- 
terested in the unknown. He seldom 
has the patience to carry a new idea 
through to a finished design. He dif- 
fers from the engineer as an explorer 
differs from those who follow him to 
develop what he has found.” 

The engineer, for economic reasons, 
must be a devotee of standardization. 
His interest in the exceptional is in 
bringing it into conformity with 
standards. To the research man, how- 
ever, the exceptional is in itself an in- 
spiration and a guiding light. 

Again in the relative importance of 
optimism and balanced judgment, Dr. 
Hawkins'* feels that research and 
engineering are dissimilar. Optimism 
is more essential in research than in 
any other vocation. “It is easy to 
think of many reasons why a proposed 
experiment would be futile. but the 
man who makes the discoveries is the 
man who goes ahead and tries it just 
the same”, advises Hawkins. 

How similar is that phrase to the 
thought behind Kane’s cartoon of the 
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193) 1933 1938 


In this chart is depicted occupational distribution of the different classes of research personnel 
during 1921-to-1938 period. (From “Industrial Research and Changing Technology,” 1938, 


courtesy WPA.) 
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“Great Minds.” It has been said tha 
optimism is to research what vitamins Po 
are to the animal organism. ~ BB searc 

Optimism is, of course, essential to je ance 
an engineer also, but it must be sternly mp sat 
ruled by sound judgment. The engi. up to 
neer does not possess the safeguard oj J 2” € 
the researcher, whose optimism, if ex. cessit 
cessive, is immediately checked }, gy mst 
laboratory experiment. The engineer's what 
mistakes, like the doctor’s, may be fata) I like § 
to others; but, unlike the doctor who them, 
can “bury his errors,” the engineer serve 


must face his irate public and account In 
for that “misplaced decimal point”, tories 
speci 

Ability "To See Things" their 


Imagination, but of different types, js J 2° 
an important asset to both researcher jay 2! 
and engineer. Hawkins, from his vat fy ° ? 
experience with hundreds of both types Gene 
of men, remarks that “the research grou 
man’s imagination should be of the lor y' 
philosophical type, to enable him to Mm /S' 


coordinate his observations into hy- jm“ 
potheses for experimental verification fg “! 
or disproof. The engineer, too, should It 
be able ‘to see things’; but the pictures HS 
his imagination is called upon to draw J "4° 
are usually of the tangible, mental pre lie 


sentations of the device he is to design, HH '* 
The imagination that depicts a new J 24! 
design of locomotive or airplane has a be, . 
technique different from that used in Tram 
dealing with the quantum of Planck, i 
the atom of Bohr, or the wave mechan- mp 
ics of Schroedinger.” cept 

Many characteristics should be fy “sch 
equally possessed by both research man J Ses 
and engineer. These should include be p 
clear thinking, industry, intellectual # ‘att 
honesty, resourcefulness, perseverance. Su 
etc. Inasmuch as the “test engineer” ton 


or “research engineer” of the aircraft all re 
laboratory is a new individual, possess- cratt 
ing the above necessary characteristics good 
and engineering background and train- ody 


ing—but who is also required, in the cour: 
applied research problems of the labor- 
atory, to use the intellectual restless 
ness, the ability to see wonders in the 
commonplace, the quick perception of 
and interest in, the exceptional, and the 
high optimism and the philosophic 
imagination mentioned by Hawkins 3 
the essentials of the research man—t 
is possible that a more practical genus 
of homo sapiens is in the process 0 
evolution. 

Would not such a research engineer 
in the aircraft industry, with some of 
the good qualities of both the researc 
man and of the engineer, be a more 
practical answer in the modern applied 
research laboratory? Yes. Such met 
exist or can be trained, but only by the 
laboratory director who knows what he 
wants in laboratory personnel and has 
the patience to make his wishes com 
true. 


shori 
anot! 
tion 
busy 
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Customer Research 























































Possibly the General Motors Re- 
garch Div. has found the proper bal- 
ance between basic and applied re- 
garch in its laboratories if it can live 
yp to its motto “an eye to the future— 
snear to the ground”. To operate suc- 
wssfully today a large manufacturer 
aust know what people are thinking, 
what they want, what they like or dis- 
ike about the products he makes for 
chem, how these products can better 
grve people’s needs and desires. 

In the last four years most labora- 
ories have been satisfied in meeting the 
ppecifications of the Army and Navy, 
heir primary customers ; in the coming 
gostwar years, the Services will con- 
sribute only a fraction of the contracts, 
the public will be the party to satisfy. 
General Motors has a fact-finding 
sroup registering successful. operation 
jor years, and its Customer Research"™~* 
flls the need of an auxiliary and more 
direct-line communication between pro- 
jucer and consumer. 

It might be very profitable for some 
far-seeing aircraft company to also 
have its customer research closely 
allied with its engineering department, 
research and development laboratories, 
and the sales department. It may well 
be, in the lean years ahead for the air- 
frame manufacturer, that such.a public 
contact will not only avoid guesswork 
in projecting new aircraft designs ac- 
ceptable to John Q. Public but will also 
disclose many small household neces- 
sities needed by him and which can well 
be produced economically on an air- 
craft production line. 

Surely our much publicized produc- 
tion ability, which has served to break 
all records in the output of military air- 
craft, can be applied to consumer’s 
goods after a fact-finding research 
jody has careiully determined the best 
course of action. 

It may well be that today’s aircraft 
research laboratories will play a part in 
bringing true this oft-repeated predic- 
tion by C. F. Kettering: “Each year 
we discover new things which a short 
time ago we did not even know existed. 
| cannot help but feel that in a very 
short time we are going to break loose 
another great piece of basic informa- 
tion which will keep us industrially 
busy for a great many years to come.” 


Rewards From Research 


E. Emmet Reid, in his Introduction 
to Organic Research, says: “Those who 
one hard work and love it all the better 
Yecause it is hard, those who try and 
lail and keep on trying, those who can 
suffer the loss of months of hard labor 
and start all over again, those who can- 
not be discouraged no matter what hap 
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Applied research" is demanded in achieving laboratory duplication of flight conditions 
effecting airplane components. These Convair researchers are making vibration and fatigue 
studies with specially rigged engine mount. 


pens, are invited to undertake re- 
search.” 

In the recent motion picture Madame 
Curte, the lay public has had a fine 
opportunity of judging the years of 
hard back-breaking endeavor and the 
repeated failures of a true scientist. 
Few movies have so well depicted the 
continuing faith in the eventual success 
of a research enterprise—the extrac- 
tion and identification of radium; and 
few have so well shown (despite it 
Hollywood fashion) the 
scientist’s reward—the better living 
conditions of his fellowman. 


being true 


“The ‘slaves’ of research”, says Red- 
man,’*® “are not driven from without 
but from within. They deserve our 
gratitude, but they ask no sympathy 
for their lot. The important happen- 
ings are ‘inside the researcher’. They 
are there, because for every self-sacri- 
ficing act there is an impelling urge: 
for every determined rise above failure 
there is waiting the more-than-compen- 
sating joy of having created.” 

After years of experience in re- 
search, Hawkins states: “For the men 
with real aptitude and the requisite 
scientific training, research is by far 
the most attractive field I know. The 
successful research man may gain no 
greater financial rewards than the 
successful members of other profes- 
sions, but in his work he shares with 
the artist the joy of creation, with the 
explorer the thrill of continual new dis- 
covery, with the scholar the zest of in- 
tellectual struggle and the triumph of 
intellectual achievement, and with the 
philanthropist the satisfaction of con- 
tributing to humanity’s welfare. 

Tradition tells us that Charles Good- 
year was described by a neighbor as 
follows: “You will know him when 
you see him; he has on an India-rubber 


cap, stock, coat, vest, and shoes, and an 
India-rubber purse without a cent in 
it.” Thus was early research in rubber 
justified, but not the unnecessary per- 
sonal hardships. It was not good busi- 
ness, but we did not recognize it—not 
until World War I awakened us. 

Now that we are about to enter thie 
postwar era, maybe it is not too soon 
to plead with the managements of cur- 
rent businesses, as did the great Pas- 
teur with the French people. “I beg 
you’, he said, “‘take some interest in 
those sacred dwellings meaningly called 
laboratories. Ask that they be multi- 
plied and completed. They are the 
temples of the future, of riches and 
comfort.” 

Or possibly the more modern maxim 
is economically more convincing to the 
modern industrialist: “Today’s science 
engineering, and the 
next day's industry.” 


is tomorrow’s 
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Simplitied Numerical Integratior 
For Design Engineers 


PART Il 


By G. L. SHUE, Ph.D., Development Engineer, 
Consolidated Vultee Aircraft Corp. 


Detailing how the difference-table method may be employed to 
solve higher-order equations in aircraft design, the author gives 
concise examples of application to heat transfer and compressibility 
problems ... Conclusion of this two-part presentation. 


tions, the difference-table method rently. The number of tables depends 
may be expanded, although this on the order of the differential equa- 
naturally involves more work because tion. For example: 


T: PROCEED to higher-order equa- several tables must be worked concur- 





s==0 

FIG. 11 dy at 
Integration of dn? =“2+yt+1 au} a 

dz|\, ~ 








The solution is: 
y = 2e—z—-1 


This is reduced to two first-order 


equations by substitution. 


Thus: 
( dy %=0 
7 dz (51 
U, =] 
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du X00 d = 0 du x=0 d £=0 
d =e+ytl <y=1 =u gos 7 Ide —Utytt y¥=1 Stu u=1 
ad Uo =1 ud M1 % u=1 ad y=1 
A= 
zs wu A=wAz A? As AS y A=yAz A? A$ 7 Ng zs u A=uAz A? At Ay = yAz A? AS At 
1.0000 1000 1.0000 .0500 0 1.0000 .2000 1.0000 1.000 
& \ 102 103 
(z+y +1) Az =2 (.05) uAz= 1 (.05) .2102 6 «1103 4 
108 0 107 0 
05 10 1.2102 .4210 (4 1.1103 .1210 (f 
© 1.0000 .1000 1.0000 .0500 © 1.0000 .2000 1.0000 .1000 
a Q~—assume 0 102- 103 
.0500 .2102 6 .1103 4 
if 108 -2 107 0 
05 1050_.@+¥+l) Az 1.0500 10 1.2102 .2210 7={$ [1.1103 1210 © 8={f 
115 0 115 ol 
© 1.0000 .1000 1.0000 .0500 .2325 3 .1325 3 
118 1 118 
.1000 4 a 
a of {-1099 .0500 20 14427 2443 © ga (ft [1.2428 14438 If 
126 1 126 1 
-05 1.1025 — Enea = uAr= (1.1025) (.05) 2569 5 1569 5 
131 0 131 0 
© 1.0000 .1000 1.0000 0500 30 1.6996 .2700, 9= (3 1.3997 .1700 9 ={j 
25 0 140 0 140 0 
1025” _r? .0500 rit .2840 4 .1840 4 
25 0 51 144 1 144 1 
= s x we 0 e Fd 5 5 
05 1.1025” .1050 Je 1.0500 .0551 40 1.9836 .2084 10= 3 1.5837 .1984 10 ={3 
25 154 1 14 . 0 
1075 43138 6 .2138 5 
160 159 
.10 1.2100 u Ax =.0605 = .0605 50 2.2974 .3298 1.7975 :2297 
0 1.0000 .1000 1.0000 .0500 
25 0 
.1025 0 0500 51 
25 0 51 saat 0 
05 1.1025 .1050 e 1.0500 .0551 (3) 
25 5 159 7303) 
7 “a sail 
1075 Urs 0704 7252 
ae 30 Yd - —99 
101.2100 .1105 1.1204 .0605 
—.0303 
—.0101—<—___—. error = ger 0101 
410 es (zt+y+l) Az 1.1103 corrected 
orrected 
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Two difference tables are worked a 
concurrently. The general rule is that 30 }— FIG. 12 
mne table is worked until an entry re- 
quires @ value from the other table. » 
The second table is then worked simi- 29 LE 
rly. Each table complements the 
iiher as the example proceeds. Thisis y S) 
shown in Fig. 11. 
In many instances the value of vari- 10 F- 
sbles may be found on curves for which 
there is no equation. These values may k 
ig used directly in the equation for the 0 | | | | | © 
jerivative, and the numerical inte- \ 2 3 4 5 
gration table in used in the usual 4993-— x 
manner. , ; : 
Following is a typical aircraft engi- = 
yering problem involving a heat trans- sian 
fer design equation : —— 
Tt, = 300 = 
F = — 0.254 U (T — 20) aes. 
? . , +0.0{ -— 
where k is a function of 7, and U is 
afurction of «. Curves for these func- a 
hown in Fig. 12, and the 
er kh clin Pome sre Teer eee kee er ne oO eee 
apg “4 8 ° 50 100 150 200 250 300 
in Fig. 13. T 
P aT Lo=0 
FIG. 13 Integration of -——= 0.25 kU (T-20 } . 
Find k & U values in figure 12 
Try Ax =.25 . 
ef A SD 2 At k U T-20 dT/dz « T A 2B AS Af k U  T-20 dt/dz. 
0300.0 —4.9 +.0037 7.50 280 —19.4 0 300.0 —9.7 
=-19.4 (25) =-4.9 —6 
= _ = a —10.3 0 
0 300.0 —4.9 —.6 -.1 
0 .50 289.7 —10.9 ~2={= 
-4.9 2 —8 0 
—0.2 0 11.7 —.1 
~5.1 +.0010 7.50 275.1 -20.6 wn a 
aa — A= —20.6 (.25)= —5.1 1.00 278.0 —12.6 
-4,9 Process now continues by working a step, correcting it, and working another step 
0 until the desired limit is reached. The values which are in error are erased and 
—4.9 —.2 correct ones written in. 
-0.2 0 ~ ~ ~ ~ 
are — 2 0 300.0 —9.7 i 
—.2 . ° The steps shown previously 
= = LO... = are for explanation purposes. 
ad ene ee ary Si - The information shown below 
—5.7 198 —10.3 0 is the part usually written. 
+0.2 —.6 -.1 
502894 —5.5 7.70 269.4 —21.8 .50 289.7 —10.9 —2={7 : 
PA “— 8 0 
-9.7 -194 | 11.7 -A1 
-9 —.3 
-10.3 Azisnow 0.50 1.00 278.0 —12.6 -8={7-4 
—-1.7 —.4 ¥ First tnal T =264.3 
50 289.7 -10.9 -21.8 -14.3 -.8 ad error = =" = -.6 
ii arias ~ — “~~ —2.5 -.3 T =264,3 —.6 =263.7 
-9.7 1.50 263.7 —16.8 -2.2—={—}4 +.0055 10.0 244.3 336 
7 —47 +.0055 10.0 243.7 -33.5 
~10.3 0 21.5 —14 
—-19 ~. ° 
—.6 0 -6.1 —1,3|, 7 =242.8 error First time 
os = 4 e 3 irs) 
50 289.7 -10.9 yj 2.00 242.2 —27.6 —5.4={ 37 $0070 14.2 .2228 —55.4 
—6 -0.5 —» T= 278.2 — 3 278.0 —11.5 —1.4, +.0070 14.2 2222 —55.1 
~15* #7 -39.1 an 
-1,1 —15.6 i T =205.7 error - =—2.6 
100 278.2 —12.5 +.0017 83 258.2 —25.2 2.50 203.1 —54.7 +.0092 26.0 185.7 —111.0 
A=—25.2 (.50) = —12.6 +.0092 26.0 183.1 —109.4 
—_—_ —50.0 
= U is decreasing try —50.0 for A 
3.00 153.1~+—First trial, 
AV ; 
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FIG. 14 FB 
oe n 
dCp, mu: ( M 1 ) init Cpy M? M-—.75 
dC py wy AFB? 
B= M?+—2_ (1— Fn-1) n=1.7—.3 Cp, 
A=M1=¢P.—1 Cp, =O| Boundary 
1—Cp, Cpy=O) Conditions 
s bl _ aa 
tarting table 
dC p, Cpy Cp, ran i? A} 
Cpy Cp, rN A? A At i 
Pu 1) 0 —.0661 a 
Oo 0 —.006614 oe -6614 ~.0641 Se 1 
—.006614 78 
78 ni 0 —.10 —.0641 —.0620 1 ={ 
-.01 —.006614 —,.006566 _ 78 _ -6566 —.0598 1 
- 23 
'—205 -20 -1239 -0575 l= 0 
—304 error 24 
—.02 —.012946 —.006636 .6636 —.0551 0 
—.000205 : we 
—.30 ~.1790 —.0527 2= {I 
0 0 —.01323 7 6614 96 
~.01315 : 0 , 0501 - 1 
1 
—.40 —.229 ~.0474 Se 
—.02 -.01315  —.01307 O= {0 6566 ~ ‘ , i fF 
8 1 —.0445 2 
-.01299 1 31 1 
9 ~i —.50 —.2736 —.0414 2 ={ 
-.08 —.02614 —.01290 -1={_9 6449 + soe 33 : 
01282 . 0 ‘ i: ad 
, 8 0 -60 —3111  -.0347 4={3 
—.06 -.03896  -.01274 O= {9 6368 ~.0309 ag 3 
41 
8 1 
~.01266 3 1 ; -.70 3420 0268 5a F 
pa 46 
—.U8 —.05162  —.01257 O= {0 6283 —.0222 o 3 
-l = “a a = 4 
_ ” 80 3642 0173 a s={f 
-.1U —.U6410  —.01240 .6200 ~ -.0116 na 4 
-.90 —.3758 —.0055 9= {3 
70 
+.0015 





In a study of compressibility, it be- 
came necessary to integrate the follow- 
ing equation: 


This equation is fairly easy to inte 
grate by the difference-table method 
Procedure of starting the integration 
is slightly irregular, «because smal 


9 
Bt = M? + —“— (1 — Fr) 


i 
bi nM? 
welt <(Cr, 


dC, 


dcp 


, (FB 
M iy ~ 1) 
AFB 
Vi-Cp -1 


FIG. 15 





‘hate, 
o 





ana ere 


r= 17 — 3 Ce, 
Initial conditions are: 
dC p ae 
ane 


M 


Cr, = 0, Ce, = 0, 


x=/ndependent variable here 


=/ndependent 
A variable here 











changes in the variables make apprec- 
able changes in the derivative. This 
necessitates the use of very small incre- 
ments in starting the table. ¢?, s 
chosen as the dependent variable ani 
Cr, is then used as the independett 
variable. There are three factors 
the equation which consist of the differ 
ence of two items of nearly the sam 
value: 


(vl — Cr, — 1), Gr - 1), and 1" 


when Cr,>>0. For this, at leas 
seven figure computations are require! 
The integration is shown in Fig. 14, 

The accuracy which can be obtaine’ 
by numerical methods is dependet! 
upon the size of Ax. Greater accurat! 
requires a smaller value of 4y, and 
makes more work in covering the samt 
range in x. It is usually better to selet! 
Ax too small, rather than too large," 
starting the integration. The value“ 
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ty can be increased at any time after 
he integration is started by merely 
glecting two desired x-values and their 
wrresponding values, tabulating 
shese as entries in a new portion of the 
ble, On the other hand, a reduction 
, Ax requires that an entirely new 
gart be made. 

In some equations, a very small 
dunge in « produces a large change 
in. In such case, the accuracy is im- 
goved if the variables are inter- 
changed and A is made dx/dy Ay. In 
one case in the author’s experience, the 
variables were interchanged when part 
way through the needed integration. 
Two adjacent tabulated values were 
chosen near to the point where dy/dx 
- |, After the switch, the value of 
jy was not a simple decimal number, 
put the idea solved the problem. The 
curve was similar to the one in Fig. 15. 
Most reference books which devote a 
chapter to numerical integration make 
the mistake of illustrating the classical 


or iteration method of successive ap- 
proximations. In most cases, the solu- 
tion is a matter of numerical integra- 
tion accomplished by the analytical 
methods. 

A splendid discussion of the value of 
numerical integration is given by James 
B. Scarborough in his Numerical 
Mathematical Analysis. It reads in 
part as follows: 

“Suppose the equation dy/dr = 
(y—*+)/(y++) is given, with initial 
conditions x, = O, y. = 1, and it is 
required to find several corresponding 
values of x and y. The given equation 
can be solved by putting y = vx. The 
result is: 


gln (2? + y’) + tan (+) = = 


To find pairs of corresponding values 
of + and y from this equation, we could 
substitute the desired values of # and 
then solve the resulting equation for 
y. But this resulting equation will 


equation which can be solved only by 
trial—by Newton’s method or other- 
wise. The labor of solving this equa- 
tion for even a single value of y would 
probably be as great as that of comput- 
ing several tabular values by numerical 
integration.” 

Finally, our Fig. 16 shows integra- 
tion of the above equation. The small 
value for Ax makes it possible to com- 
pute y Ax with a slide rule. The tabu- 
lated values are quickly calculated. As 
a check on the accuracy, take the values 
when x = 1, y = 1.4977, and substi- 
tute in the equation: 


In (x? + y*) + 2 tan z =f 
In 3.243 + 2 tan“ 1.4977 = 
1.177 + 1.964 = 3.141 

When x = 2, y = 1.5189, we find the 
following: 


In (22 + y?) + 2 tan” + 
n 6.3071 + 2 tan- .75945 
































always be a complicated transcendental 3.1411 
AG. 16 I F dy y—x } X.—0 
ntegration o es ae 
9 f dx ytan ly=1 
y A A? As Af x y A A? AS Atl z v A A? A} A‘ 
0 1.0000 .1000 1.00 1:4977  .0200 o={9 
0 1.0000 .0250 —88 -21 1 
0 0912 7 0179 1 
0250 -12 -81 1 —20 0 
-12 0 | .10 1.0912 .0831 15= § 1.10 1.5156 0159 1={5 
02% 1.0260 .0238 -2{— -66 -1 -19 0 
-36 +73 0765 6 0140 0 
0202 +61 -60 -2 -19 0 
+25 20 1.1679 .0708 s={{ 1.20 1.5296 0121 i={? 
05 10452 0227 —52 0 -18 -1 
0656 4 0103 0 
1.0477 —48 wd -18 0 
" — 30 1.2333 .0608 6={3 1.30 1.5399 .0085 o={9 
1.0000 .0500 —42 = -18 1 
—23 0566 2 0067 1 
0477 +1 —40 0 —17 - 
—22 o |.40 1.2809 0526 4={3 1.40 1.5466 0050 o={6 
05 1.0477 .0455 2 ={i -36 0 -17 0 
-20 0 0490 2 0033 0 
0435 1 -% ~j 17 0 
~19 . o | .50 1.3389 .0456 a=! 1.50 1.5499 .0016' 1={3 
1.0912 .0416 2m {i —32 1 -16 0 
-17 0 0424 2 0000 0 
0399 1 -30 wo’ -16 o 
-16 O | .6O 1.3813 .0394 2={] 1.60 1.5499 —.0016 o={5 
1.1311 .0383 1={3 -28 0 -16 1 
-15 1 0366 1 —.0032 1 
0368 1 ~27 0 -15 -1 
-14 70 1.4179 .0339 1={i 1.70 1.5467 ~.0047 o={5 
20 1.1679 0354 . —26 1 —15 -1 
0313 1 —.0062 -1 
m-_—_—_—A LI 
-25 -1 -16 1 
It appears that A x may be increased. Do this 80 1.4492 .0288 l= i 1.80 1.5405 —.0078 l = 
—24 1 -15 -1 
by tabulating the value for x = 0, .10 and -0264 2 —.0093 0 
—22 -} -15 0 
20 in the column to the right 90 1.4756 0242 l= {0 1.90 1.5312 —.0108 O= rt 
—21 0 ; —15 1 
0221 0 —.0123 1 
-21 0 -14 
1.00 1.4977 .0200 0 =(3 2.00 1.5189 —.0137 
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EVALUATING THE VAUNTED V.2 E:: 


ist, the 









paust V 

PERE Ee, uniaiey: Cheeni, eee Ree Sey since proper evaluation of the impog ee 
ance of this invention is otherwise in Jape 

Here's a revealing analysis of this rocket-weapon's intriguing possible. V-2 can be considered x by 




























































weapon creating terror, tied up wil 


technical aspects, its war-worth, and its importance as a transi- . 
propaganda and psychological warfay 


pyemen! 





tional factor in aerial research. on the other hand, it can be stuig ge 
simply as a rocket. ee 

Considered as a weapon, V-2 js ope va r 

UCH EXTREME SPECULATION was head of 1,000 kg., that is, 2,200 Ib. paratively ineffectual and there ; Pa 
S aroused concerning an RAF — Churchill's mention of the long-range reason to doubt whether a long-rangdlll tal 
Bomber Command operational rocket was the first official confirma- rocket bombardment would ever be g » ee 
flight during the night of Aug. 17-18, _ tion that there was a kernel of truth in effective means of assault, even if » fied 
1943, that Prime Minister Churchill the innumerable rumors then extant. garded only as a substitute for 3; 4 fire 
reported on the nature of the air attack But the long-range rocket, now bombardment. ‘te! | 
to the House of Commons. known as V-2, failed to materialize for Considered as a terror or propagangj 4 con 
It had been an unusually heavy blow, a considerable length of time. In spite weapon its chief value is that it strike comb 


yet had been directed against an ob- of all rumors and so-called eye-witness without warning. Another aspect g 
scure fishing village—Peenemiinde on reports, in spite even of Churchill’s terror value is, peculiarly, that V.2i 
the Baltic, situated at the extreme reference to such a weapon, it seemed not accurate. Under conventional aig. ter’ 
northwest tip of the Island of Usedom, to many observers as if V-2 were bombardment, populations living 4 sam 
the westerly of two islands sheltering merely a Nazi propaganda claim, or, distance from railroad yards, bridal sunt 


Oil poun 
owder T 


the Bay of Stettin. at best, an experiment that had mis- junctions, airports, factories, anf Lived 
Churchill then disclosed that the carried. power plants know they are relatives. no 
Nazis had built a large research labor- But after some of the V-1 bases were safe. Long-range rockets, howerefil siocioy 


atory near Peenemtinde, which had _ captured by the Allied armies, easing may terrorize large sections of suc 
been “the main experiment station both the stress on England from these 150- populations because they are just a 
of the flying bomb and the long-range mi.-range weapons, the long-range likely to crash on a stretch of landd 
rocket.” The report had it that the rocket did materialize. On Nov. 10, void of any military target as to fall o 
laboratory was virtually destroyed in 1944, Churchill, in another report tothe or near a vital objective. nits SO 
the attack, with 5,000 of its 7,000 scien- House of Commons, stated that V-2 But because populations of warring into 
tists and technicians killed. rockets had been falling on England countries have become somewhat haf amnica 
The flying bomb mentioned by for “several weeks”, landing “at widely ened-to air attack—whether by bomber, |; ;< ; 
Churchill is the now well-known V-1, | scattered points.” flying bomb, or rocket—the terol.) inc 
essentially a jet-propelled robot-di- In discussing V-2 it is necessary to value of the V-2 type of weapons iM. ys 
rected flying torpedo, carrying a war- consider its various aspects separately, hard to estimate. Since actual damage sh jor 
and loss of life resulting from longi icher ; 

range bombardment is small, the pining 

Some of mechonical-makings of Nazi high-flying supersonic-speed V-2 rocket bomb are chological attitude of the population is P) are 


revealed in this shot of wreckage found in Belgium. Seen in front of combustion chamber and : 
venturi are parts of turbine and pump assembly. (Associated Press photo) conjectural. The reasonable conclis ases, 
; ion, at present, is that V-2 still has 0M pact 


F 7 :: é prove that its value as a terror OF pr} BBhe fuel 
: ; is wet 


the c 
rmit D 
In li 
hamber 





aganda device is worth the expenditure Bi ocket 
Considered, however, in the light EBT y. ac¢ 
rocket research and engineering 1 Mumber 
general, V-2 must be acclaimed a msi, - ; 
terpiece. Enemy development of 10 eacong 
V-2 represents one of the greatest thi Whe 
nological advances made during tickets 
last two decades. $ kno 
It is advisable to admit this for 0! Miixyeen 
own good, especially since on this sif¢(iiios vaso 
of the water we have, in the pa. Miiiderat 
generally displayed remarkable pe) jp, 
sistence in neglecting the value, "Hombu: 
even the existence, of rocket reseat) Mouires 
V-2 is a development which opSHR Exh 
limitless possibilities, especially so 5" Hiettaine 
its performance is in incredibly clo* M2009 , 
agreement with rocket theory as it ¥8 Bier se, 
developed before liquid-fuel rockt Mor ¢ y 
even existed. V-2 can, therefore, i ratio | 
regarded as large-scale experimen The 
proof for the general validity of roc! Hiiwhen 
theory and also as encouragement are st 
other predications of rocket theory ™ Hithe 
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ne true with added experimentation. 
The fundamental conceptions re- 
.eq to understand rocket theory are: 
vst, the role and importance of the 
ust velocity (c) and its relation- 
ip to the velocity (v) of the rocket; 
; econd, the conception of the mass- 
io which expresses this relationship. 
The rocket principle consists of 
ement in accordance with Newton’s 
bird Law of Motion, by the reaction 
, continuous jet of gases produced 
continuous combustion of fuel. The 
‘wen required for fuel combustion is 
+ derived from the air during flight 
wis taken along in the form of a so- 
led carrier—the most efficient being 
qu fied oxygen. 

In reworks and projectile rockets, 
fuel is a compressed powder mix- 
re containing the oxygen, required 
» combustion, in the form of chemical 
mounds. The disadvantage of 
wéder rockets is that the “combustion 
amber” and “fuel tank” are one and 
same. This not only limits the 
mount of fuel which can be efficiently 
pried, but it also leaves the designer 
ith no safeguard against premature 
mplosion other than the compactness 
the compressed powder designed to 
nit burning only at its surface. _ 

In liquid-fuel rockets, combustion 
hamber and fuel tanks are separate 
nits so that only the fuel and oxygen 
ed into the combustion chamber unite 
emically. 

Itis obvious that the rocket velocity 
v) increases with an increase in ex- 
baust velocity (c); also that a rocket 
ith longer burning time will attain a 
higher v than a rocket with a shorter 
burning time, although c and the thrust 
P) are given and are the same in both 
ases. 

Factor ¢ is supplied by the nature of 
he fuel, assuming that the design of the 
oxet motor is reasonably efficient. 
The accompanying Table I shows, for a 
humber of fuels the theoretical values 
orc and the values which may be 
tasonably expected. 

Whereas fireworks and projectile 
ockets utilize powder mixtures, V-2 
§ known to burn alcohol and liquid 
oxygen. The choice of alcohol instead 
if gasoline is a matter of practical con- 
‘ideration—1 1b. of alcohol needing 
el tb. of liquid oxygen for complete 
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> ombustion, while 1 Ib. of gasoline re- 
- quires 3.5 Ib. of liquid oxygen. 
“ Exhaust velocity for alcohol-oxygen, 


omg with V-2, seems to be about 
000 m. per sec., or roughly, 6,550 ft. 
Per sec, The significance of this value 
or ¢ will become apparent when mass- 


z 


& 8 


he . 

me atio has been discussed. 

re Bi mass of the rocket at takeoff, 
wee both the fuel and oxygen tanks 


re still full, is usually called M, and 
© mass after all fuel has been con- 
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TABLE !—Theoretical and Expected Values 
of Exhaust Velocity (c) for Various Fuels 








Fuel (m./see.) (m./sec.) 
Black powder............ 2,420 900-1 ,000 
F acme powder......... 3,240 1,500-1, 800 
oS rae 3,300 (?) 
Gasoline + liquid oxygen 4,450 2,000-2,500 
Stechal ny Wad o aren. "180 3000-2, 500 
Aleohol + liquid ose. 4,620 2, 500-8, 000 
0. le , , , 
Hydrogen + liquid osone.. 5670» 4,000-4,500 
Note: No iments with liquid ozone have been made 
because of its yn bag  wighe wg dy handle 
because of its low ing point but control 
be mostly a matter of practice. 





sumed is termed M,. In turn, M, equals 
Mp + Mz—“payload” and the empty 
rocket, respectively. The mass-ratio 


is M./M,, and for all fireworks and - 


projectile rockets the numerical value 
of this expression is only slightly 
greater than 1. 

The thrust P of a rocket has to be 
greater than M,, since the rocket obvi- 
ously could not rise if the thrust devel- 
oped by the rocket motor were less 
than the weight of the: rocket. P is 
determined by the value for ¢ in a 
given case and by the amount of fuel 
consumed during a given interval of 
time. The formula, then, reads: 

P=z=e¢xX duf@ 

Since the molecules of the exhaust 
may be considered infinitesimal as com- 
pared to the mass of the rocket, it is 
permissible to use the expression— 

v = c X lognat M./M, 
for the relationship between wv and c. 
Consequently v = c when M,/M, 
= e, so that it is possible to arrive at 
a general formula for the interdepend- 
ence of v, c, and M,/M, by writing— 
M./M, = e*/* 

It is this formula which permits de- 
termining the mass-ratio requirements 
for a desired performance, and it is of 
great interest to compare actual artil- 
lery performance with hypothetical 
rocket performance derived from this 
formula. 

Three cases, which may serve as ex- 
amples of such comparisons are given 
in Table IT. 

If the same weight of shell were to 
be transported over the same range by 
means of rockets, we would find the 
required mass-ratios given in the fol- 
lowing paragraphs. (It was assumed 





TABLE Ii—Examples of Artillery Performance 
her a 





Weieht jing at Mumie ans 
of shell = tained velocity 
(kg.)  (ke.) (km) (m/sec.) used 
Case I. 118 1.135 0.600 90 (French 220 
mm.mortar 
model 1887) 
Case II. 118 6.126 3.200 230 Same 
Case III. 120 300.0 126.0 1,500 (German 
Faris Gun 
Mar. 1918) 





for these calculations that the rocket 
is a powder rocket with a propelling 
charge delivering c = 900 m/sec. 
For simplicity, the muzzle velocity of 
the gun and the greatest velocity of 
the rocket at the instant when all fuel 
has been consumed were considered 
equivalent. Actually, a rocket would 
have traveled some distance when that 
velocity is attained.) 

Case I would require a mass-ratio 
of approximately 1.15. M, would be 
Mp (118 kg.) + Mz (12 kg.), and 
M. would be M, x 1.15, or 149.5 kg. 

Case II would require a mass-ratio 
of e’* or about 1.4. Mz would have to 
be somewhat greater because of this 
higher mass-ratio, so that M, would be, 
say, 135 instead of 130 kg. M,. would 
then be 189 kg. 

Case III would require a mass-ratio 
of e*™ or e’/*, which amounts to ap- 
proximately 5.76. For such high mass- 
ratio, M, would at least have to be 
equal to Mp so that the lowest possible 
value for M, would be 236 kg. M,. 
would assume a value of 1,360 kg— 
meaning that a rocket would require 
a powder charge of 1,124 kg. for the 
same weight of shell, and the same 
range which the gun could handle with 
an expenditure of 300 kg. of powder. 

Despite this difference, a rocket 
might be preferable from point of view 
of financial expenditure. Guns are ex- 
pensive, rockets comparatively inex- 
pensive, and powder is cheap. The 
rocket would involve more weight of 
materials, but less in cash. 

But because of engineering consid- 
erations mentioned earlier, it is doubt- 
ful whether a mass-ratio higher than 
1.5/1 would ever be employed with 
powder used as fuel. When liquid fuels 
are taken into consideration, a different 
picture is presented. Liquid fueis not 
only yield much higher values for c 
(roughly twice as much), but also per- 
mit much higher mass-ratios. 

In experimental liquid-fuel rockets 
of relatively small size, it is customary 
to force the liquid from the fuel tanks 
into the combustion chamber simply by 
the use of compressed nitrogen. This 
permits mass-ratios of 2/1 and 2.5/1 
but hardly beyond that, since the fuel 
tanks are necessarily heavy in order to 
withstand the internal pressure used to 
force the liquids into the rocket motor. 

If higher mass-ratios are desired, it 
is necessary to provide a pumping me- 
chanism which can force the fuel into 
the combustion chamber from low pres- 
sure tanks which are just strong 
enough to hold the fuel, and are, con- 
sequently, rather light. The problem 
is, of course, to build the pump and 
pump drive sufficiently light so that 
introduction of the unit results in a 
saving in weight. 

It is likely that, to do the job, such 
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pumping mechanism would have a 
minimum size limitation—and as a 
weight-saving device it could be ap- 
plied only to large rockets. In V-2, 
the designers seem to have utilized two 
centrifugal pumps driven by a gas 
turbine fed from the same fuel tanks 
which feed the rocket motor. 

This required a large scale design 
coupled with a high mass-ratio because 
of the speedthis rocket had to attain to 
span the desired range. 

V-2 is generally cigar shaped, with 
a warhead, of the same weight as that 
of V-1, forming the nose. The alcohol 
tank is located behind the warhead— 
below it if we imagine the rocket up- 
right. The oxygen tank is below the 
alcohol tank and the pumping me- 
chanism is below the oxygen tank. The 
motor is in the bottommost part of the 
rocket, and various auxiliary devices 
are grouped around the upper part of 
the motor and around the pump. These 
auxiliary devices consist in the main of 
means to control the vanes which keep 
the rocket ascending at an angle. If 
there were just rigid stabilizers, the 
rocket would tend to deviate from 
the angle at which it was fired, and 
approach the vertical. 

Performance of V-2, according to 
British sources, includes a range close 
to 300 mi. with peak altitude of about 
70 mi. Most of the trajectory is lo- 
cated in high-altitude media so rare- 
fied that there is an approach to a good 
laboratory vacuum. Because of this, V-2 
approaches so-called ideal conditions in 
elementary ballistics, wherein formulas 
state that the maximum range for a 
given gun will be attained when it is 
fired with an elevation of 45 deg. In 
such case, the range is v°g, and the 
peak altitude along the trajectory is 
v’/4g; in other words, range equals 
four times maximum altitude. 

Since these formulas neglect air re- 
sistance, they never actually hold true, 
except with some pieces of trench ar- 
tillery where the shell is so heavy and 
the muzzle velocity so low that air 
resistance is less than the gunner’s 
error in estimating the distance to the 
target. 

Because more than 90 percent of 
V-2’s trajectory is located in near- 


vacuum these elementary formulas are 
almost applicable. With the maximum 
range being just about four times the 
peak altitude, it is likely that V-2 is 
fired at an angle of 45 deg. or slightly 
more. (The Paris Gun of 1918 had 
an 80-mi. range mainly because the 
greater portion of the trajectory was in 
highly rarefied strata. Utilizing this 
feature, the designers did, in fact, call 
ior firing of the gun at an elevation 
of 54 deg. in order that the shell would 
more rapidly leave the denser layers of 
the atmosphere. The 54 deg. elevation 
actually produced a longer range than 
did the 45 deg.) 


V-2 Values 


With V-2, Mp is 1 metric ton, Me is 
probably the same, and therefore M, 
may be assumed to be 2 metric tons. 
Mass-ratio for the range actually span- 
ned would have to be 6/1—bringing 
M, to 12 metric tons, assuming c to be 
2 km./sec. Reports from Germany and 
England state that the takeoff weight of 
V-2 is 12-15 tons, which is in sub- 
static agreement with theoretical fig- 
ures. 

Having a reasonable assumption of 
the value of c and knowing the mass- 
ratio, it is easy to calculate some other 
features. Reported dimensions—length 
of about 45 ft. and maximum diameter 
of about 15 ft—agree well with the 
known weight and the average density, 
which cannot be much greater than 1.1 
or 1.2. 

The fuel load of 10 metric tons must 
be apportioned as 3% tons for the 
alcohol and 634 tons for the liquid 
oxygen. The thrust of the rocket mo- 
tor is probably 18,000 kg.—about 40,000 
lb., producing an initial acceleration of 
0.5 g, which is probably the lower limit 
required for reasons of stability. With 
P=18,000 kg. and c=2,000 m/sec., the 
fuel consumption per sec. must be 90 
kg.— about 200 Ib. 

Since it is likely that the fuel con- 
sumption is constant, being probably 
equal to the maximum capacity of the 
fuel pumps, the maximum burning time 
(Tmax.) will be 111 sec., and because 
c is constant the thrust will remain the 
same throughout this interval of 111 
sec. But the rocket weight is decreas- 


Probable trajectory of V-2. Initial dash-line indicates ascent under power. 
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ing steadily (at the rate of 99 ke. 
sec.) so that P/M is increasing stead 
covering any value between 05 9 ang 
g, referring to the effective accel 
tion.* 

It would be possible to increas. , 
range of V-2 by increasing the mas 
ratio or the exhaust velocity, or bod 
The easier method is to increase 
mass-ratio—accomplished most eg 
by reducing the weight of the Warhesf 
But slashing the weight of the ya 
head to half a ton would not dou 
the mass-ratio, as may be though: ; 
first glance—M,=M,>+M,, and ; 
value for Mz would remain unchangef 
Doubling the mass-ratio would Necess 
tate discarding the warhead! 

An impressive increase of mass-raj 
(and range) could be accomplish 
by replacing the warhead with a + 
rocket of similar mass-ratio, proviés 
that the pumping mechanism cap } 
built small enough. If that could, 
be done, this smaller rocket cou 
best have a mass-ratio of 3/1 inste 
of 6/1. But even such lower mag 
ratio for the smaller rocket would gj 
result in a total range of 500-550 y 
The warhead would then weigh oy 
300-350 Ib., and such a “step rocke 
would be even less accurate than 
single rocket. 

However, if a step rocket of the tot 
size of V-2 were fired vertically, t 
upper step, with a “payload” of fra 
300-350 Ib., would reach a total altitud 
of approximately 400 mi.—which mea 
it would touch interplanetary spac 
And a payload of 300-350 Ib. could a 
commodate a_ substantial number ¢ 
self-recording scientific instruments 
and even, hypothetically, a human 0 
Server, 

This certainly is the real important 
of V-2. 

As a war weapon V-2 is quite! 
effectual—as could be predicted 0 
theoretical grounds—and _ propagan 
value is doubtful. But V-2 has dea 
onstrated that liquid-fuel rockets 
mass-ratio of about 6/1 can be bul 
now ; that the problem of the fuel pum 
can be solved; and that rocket moto 
with a fuel consumption of 90 kg/s 
and thrust of 18.000 kg. plus, are pt 
sible. 

And there is little doubt that sw 
a rocket can be a research instrumet 
of decided value. 


UST 


ne ri 


*A report received from England since . 
foregoing calculations were completed, ona 
deg. as the angle at which V-2 is fired 0% 
quickly penetrate the dense layers 0 
phere. The rocket is tilted slowly while 4 
ing, attaining an angle of 45 deg. for ™ ” 
range at about 12 mi. The report assume 
effective acceleration of 1 g at take er 
requires a thrust P= 36,000 kg.— abe 
lb. The rate of fuel consumption, beige p 
is assumed to be about 400 !b./sec. . “i 
time, however, is given as 71 sec. ( fight! 
55.5 sec.). Presumably a_ mass-ratlo Bia 
greater than 6:1 was assumed by t 
computers. 
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man OM USTLY proud of its fighting officers 
and enlisted men, the Navy is 

Orte . e 7 

OMBually proud of its giant 16-inch 

aie fes that can hurl a 2200-Ib. shell 

ted cfm) miles with deadly accuracy. Most 

paganiimmrecise of many operations involved 

7 i machining these guns — cutting 

Kets, 0 ‘a: . . . 

be built ie rifling — is performed by an intri- 

oe 48-tool rifling head that makes 

mottrqam0 passes through the bore to com- 

kg,/sefilete 96 spiral grooves in the liner. 

ire pos} 


In making long-range guns — as in 
hass production of munitions, small 
ircraft engine parts and other war 
hateriel — plant operators every- 
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where are assured of faster machin- 
ing, better finish and longer tool life 
when they use Texaco Cutting and 
Soluble Oils. 

Texaco Cutting Oils lubricate the 
tools, carry away heat and prevent 
chip welding, thus lengthening tool 
life, assuring greater output. 

The services of a Texaco Engineer 
specializing in cutting coolants are 
available to you through more than 
2300 Texaco distributing points in 
the 48 States. 

The Texas Company, 135 East 
42nd Street, New York 17, N. Y. 
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IN THE TEXACO STAR THEATRE WITH JAMES MELTON SUNDAY NIGHTS * METROPOLITAN OPERA BROADCASTS SATURDAY AFTERNOONS 


CUTTING, SOLUBLE AND 
| HYDRAULIC OILS Sxnuities 


RECONVERSION RUSTPROOFING 


5 Points to Remember 


1. Upon terminatioa of war contracts, 
Government-owned production 
equipment must be rustproofed 
promptly, in accordance with official 
instructions. 


2. Ordnance Specification P.S. 300-4 


contains official instructions for the 
complete processing of such equip- 
ment. 

3. These instructions require that only 
rustproofing materials meeting Gov- 
ernment specifications be used. 

4. Texaco rustproofing products meet 
Ordnance specifications for applica- 
tion on Government-owned equip- 
ment. 

5- For full information, see your Texaco 
representative or write to us. 






Sek. 
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MAINTENANCE 








Sine Mechanics EXPERT? nl 


By E. F. LINDSLEY 


What Makes 


PART | OF A SERIES 


Emphasizing that yesterday's “tune ‘em by ear" boys are now 
“out,” the author carefully charts today's engine maintenance field 
to show what modern requirements demand of a man... First 
of a group of lucid articles detailing the various exacting phases 


of engine service and overhaul. 





F THE THREE aircraft engine 
O maintenance divisions — line 

maintenance, trouble shooting, 
and overhaul—the first two probably 
are not as cleanly divided as our ac- 
companying chart would indicate. For 
line maintenance and trouble shooting 
frequently overlap. Line maintenance 
is shown in the chart as com- 
prising routine line checks, replenish- 
ment of fuel and lubricants, and re- 
placement of the more rapidly wearing 
parts, such as sparkplugs. Also in- 
cluded are accessory adjustments, par- 
ticularly on new, or recently over- 
hauled, engines. 

Second maintenance category, usu- 
ally termed “trouble shooting”, includes 
corrective measures after trouble is lo- 
cated and requires well integrated 
knowledge of the engine, plus much 
patience. 

A decade or more ago the so-called 
“top overhaul” was accepted practice in 
nearly all power ranges, since it was 
believed that the actual power produc- 


This diagram details three prime phases of maintenance and depicts their relation. 


ing units—cylinders, valves, rings, etc. 
—were prone to wear more quickly 
than the power transmitting system, or 
crankshaft and gearing. Metallurgical 
and design progress has, however, elim- 
inated to a large extent the need for top 
overhaul. The result is that the mod- 
ern engine mechanic is called upon to 
do only occasional work on a cylinder 
or valve mechanism damaged by im- 
proper operation or mechanical mis- 
functioning. 

Of course these trouble sources will 
be with us as long as mankind uses ma- 
chines; their existence does not dis- 
credit either the designers or producers 
of our excellent present-day engines. 

In the higher power ranges used in 
current aircraft, engine overhaul di- 
vides itself clearly from the two 
foregoing types of maintenance. It 
has not been unusual in the light plane 
class for a mechanic to tear down an 
engine in the hangar, using only a small 
complement of hand tools, perform a 
rather generalized overhaul, and re- 
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build the engine so that it operat No j 
quite successfully. But the author \ailln airp 
lieves that the trend will be away frog! as 
this sort of thing after the war. Qy:clilmnowle 


haul will then be accomplished jlo 9! 
licensed repair stations or factor cle 
shops, with precision equaling that nlmbility 
bestowed on the larger engines, his | 


Today’s expert engine overhayimm If tt 
differs decidedly from the tanned younlilfor no 
flyer-mechanic previously mentally 5j pics 
tured as diagnosing power plant md 
functions with the proverbial practice 
ear. Now, your average overhaul m 
chanic is, and will be, represented } 
the grizzled, tool-maker type machinis 
with years of experience in precisi 
machine shop work and with a mi 
geared to a micrometer vernier. P; 
cision mechanical work also gives ri 
to specialization, both from the eq 
nomic viewpoint of the repair statio 
operator and from the technical view 
point of concentration of skill for qu: 
ity work. A man must become 
expert. 

No mechanic can inspect many di 
ferent parts of: varied makes a 
models of engines at irregular inte: 
vals and still be a truly competent i 
spector ; genuine inspection skill is « 
rived at by inspecting after service ti 
same type parts in a large number 
similar engines. Thus the inspect 
learns to know what to look for, wh 
to look for it, and what must be dom 
to rework used parts into such gomiming o 
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adition that they may be re-used. 
We have now distinguished at least 
divisions of this work which may 
termed equally important. Not men- 
ned as yet are the more or less 
eiglized maintenance in propeller, 
sory, and instrument , overhaul. 
ly, a man who professes to be 
wally competent “on the line”, shoot- 
- and correcting troubles, overhaul- 
~ engines, maintaining propellers, 
xj adjusting accessories, is biting off a 
ge mouthful. 


















Flight-Line Maintenance 


operat No job that affects the operation of 


thor bellmn airplane may be considered so triv- 
yay from as not to require specific technical 
. Overllminowledge. Even the line mechanic 


shed } 

facto 
that No 
erhaule 


d youn 


ho pulls out the chocks and signals 
I clear” to the pilot assumes respon- 
ibility both for his own work and that 
his co-workers. 

If the line mechanic is called upon 
or nothing more than routine replen- 


ally pidmhing of fuel and oil, his job log may 
ant milmmead “Serviced airplane #2 with 50 
racticelmmal. 100-octane gas and 2 gal. #120 
‘aul neamil.” Essentially, he did exactly that— 
snted hammupplied the ship with gas and oil. 

aching With true service in mind, however, 
recisiogmm competent line mechanic would prob- 


a mingmmbly accomplish several other things 


t. Prelihile in the simple process of replen- 
ives riggimmshing, 

the eco Let us watch this experienced me- 
" statiogmhanic supplying a plane with oil and 





























, oline— 

As he walks to the plane he notes 
he make and model of the engine, men- 
lly thumbs through his file of in- 
omation, remembers that this engine 
quires 100 octane fuel, and then 
thecks to be sure. This would require 
moving the plane down the line to 
he 100-octane gas pit. Likewise this 
nechanic notes miscellaneous details, 
ich as trim and adjustment of oleo 
truts, tire inflation and condition, oil 
nd grease leaks around the cowling, 
propeller and fuselage. And now, go- 
ng out front, he tugs on the cowl and 
poserves the fasteners to see if the 
towling is properly secure. Such tug- 
ping affords a helpful check, provided 
tis done with enough strength to equal 


~ forces acting on the cowling in 
nt 4 


al view 
or qua 
ome 3 


any dif 
eS af 
inter 
tent in 
LI is at 
vice th 
mber ¢ 
ispecti 
>, whe 
be dont 
h £00 


Practice will develop the powers of 
servation to a remarkable degree. 
Mechanics who appear to give no more 
Man a glance at an engine often have 
hoted numerous minor troubles, such as 
rose hose clamps, improperly safetied 
astenings, and failing fittings. This 
ash technique is not recommended for 
“tine inspections, which should be 
Performed with minute care. 
q a a man placing gas and oil 
@ Ship is not on a routine inspection. 
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Here, the secret lies in also observing 
each individual item and group of items 
for a fraction of a second. Everyone 
has had the experience of staring at a 
printed page without focusing atten- 
tion on the words. When regarded 
thus, the writing is meaningless, yet, 
when one gives concentrated attention 
to each word for a fraction of a second, 
staring becomes reading. So may an 
observant mechanic “read” an engine. 

Next comes the job of starting the 
engine and taxiing the plane to the 
100-octane pit. Here, the following 


considerations are paramount for dis- 
regard of them may cause engine fail- 
ure and is likely to reduce engine life 
and reliability: (1) What type is the 
starting device—direct crank, inertia- 





Engine stand shown here exemplifies care 
and cleanliness essential during overhaul. 


direct crank, standard inertia, cart- 
ridge, or other means? (2) When and 
how does the booster current cut in and 
out? Is it automatically engaged when 
the starter is meshed, or must it be 
applied manually? (3) What type of 
priming system is used? It might be 
three points to the carburetor adapter 
and diffuser section, five points to the 
cylinder intakes, or merely the accele- 
ration pump in a float carburetor. Is 
the primer operated by a solenoid, or is 
it manual? Mistakes here can cause 
extreme engine damage by allowing the 
lower cylinders to liquid lock, or mis- 
use can bring about severe backfiring 
and fire hazards. 

Some of the other points are: Proper 
position and operation of mixture con- 
trol, throttle, tank selector valves, pro- 
peller position control, supercharger 
control, fuel pressure switches, and fire 
extinguisher releases. 

Generally, these various questions 
may be answered by consulting manu- 
facturers’ instructions, but the human 
element or technique also enters the 
picture. 

Some mechanics could wear out a 
starter on a cold day and still not start 
the engine, others might accomplish the 
start on the first crank simply because 





of that intangible quality called tech- 
nique. Of course, to start engines suc- 
cessfully requires experience, and this 
experience must be intelligently em- 
ployed regarding such points as the 
use of the primer, length of run-up on 
the inertia starter, and the time for 
cutting in the magnetos. 

Before starting, the mechanic has 
fixed in his mind the locations of the 
primary engine gages, namely: Oil 
pressure, tachometer, manifold pres- 
sure, engine temperature, oil tempera- 
ture, and fuel pressure. Not only has 
he a clear picture of their location but 
he also knows what each reading should 
be during start and warm up. Any 
deviation from these preconceived pic- 
tures of the instrument panel, should 
instantly bring the action necessary to 
correct the improper reading. 

Setting of cooling controls, such as 
flaps and oil cooler shutters, should be 
as much a part of the starting and 
warm-up procedure as operating the 
throttle and switch. Almost without 
exception the cowl flaps should be 
open for ground running in spite of low 
head temperatures. When the engine 
has been brought to a point where the 
oil pressure does not fluctuate with 
variations in throttle position, the me- 
chanic taxies to the 100-octane fuel pit, 
allows the engine to cool, and then 
shuts it down so he can care for his 
original job of refueling. Before leav- 
ing the cockpit he makes a quick check 
for leaking primers and for exhaust 
fumes from leaking manifolds or heat- 
ers. He also notes that all switches, 
valves, and controls are in their proper 
position. 

From the foregoing we may readily 
see that the competent line mechanic 
is more than a handler of oil cans and 
gasoline hose. Even the actual re- 
filling entails grounding the airplane as 
a safeguard against fire from static, 
checking filler caps for type and quan- 
tity of fuel and oil, noting the con- 
ditions of breathers and vents, assuring 
absolute cleanliness of liquids, and 
inspecting fuel strainers for water and 
foreign materials. 

In observing this competent line 
mechanic at work, we may note that 
instead of supplying the oil from a 
readily available pump cart of “X” 
brand, he walked some distance and 
returned with a supply of “Z” brand. 
This was because oil should be of the 
same brand as well as the same vis- 
cosity as that already in the engine, 
since various oils differ slightly in their 
chemical make-up after being refined. 
Although any oil of aviation grade is 
satisfactory when used alone, mixing 
different brands may spoil the good 
qualities of all by bringing about un- 
desirable chemical reactions, causing 
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formation of sludge and engine varnish 
and resulting in clogged oil passages, 
poor lubrication, and improper heat 
conduction due to sludge coating of 
engine parts. 

Our good mechanic’s job is not com- 
pleted until he is assured of the security 
of all filler caps, cowl plates, and gage 
sticks, and has wiped up any spilled fuel 
or oil. Finally, he notes the accom- 
plished work in the record and signs 
for it. 

Changing Plugs 

Replacement of sparkplugs is one of 
the more common jobs handled by the 
line mechanic. A small wrench is pro- 
vided in most engine tool kits for loos- 
ening and retightening sparkplug elbow 
connections. With this tool, the butch- 
ering that occurs when pliers are used 
will be avoided. 

It is to be noted that over-tightening 
with a standard wrench will damage 
both harness and sparkplug. A deep 
socket wrench, a torque-indicating ex- 
tension handle (or a short handle per- 
mitting reasonable torque judgment), 
and sparkplug thread lubricant are the 
main items needed for the plugs them- 
selves. Plug racks and thread protect- 
ors are also handy: their use will be 
discussed later. 

It is good practice to loosen both 
ends of the sparkplug elbow before re- 
moving the sleeve and terminal from 
the plug. The extra flexibility back 
of the elbow is a valuable aid in remov- 
ing the terminal without cramping the 
sleeve in the plug barrel and possibly 
damaging both terminal and sleeve. If 
a terminal assembly is jerked out in a 
careless manner, or if the terminal 
spring is allowed to bear against the 
inside of the plug barrel, damage is 
likely to result and the mica interiors 
of some plugs may be scratched or 
chafed, impairing the insulating value 
and shortening the life of the plugs. 

Other common troubles stem from 
bending the “pigtail” (or terminal con- 
tact spring) out of alignment, or crack- 
ing the terminal sleeve (or “cigar- 
ette’”’). Terminal assemblies damaged 
in the above ways are very likely to 
harm new plugs or flash over and cause 
as much trouble as did the original 
worn plugs. 

When all the elbows and plugs have 
been loosened enough to turn easily 
with the fingers, each plug should be 
removed, placed in a rack, and a new 
plug substituted for it in the engine. 
New plugs may be left finger tight 
until ready to apply the final torque to 
all plugs. 

Foregoing procedure serves two pur- 
poses. First, it prevents the entrance 
of dirt and other foreign matter into 
the cylinders. Equally important, it 
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makes it easy to place the plugs in an 
orderly fashion in a rack. It takes a 
little more care to place plugs in a 
rack than to toss them loosely into a 
box, but a number of advantages are 
gained by the expenditure of the extra 
effort. 

One advantage is purely mechanical. 
Racking of plugs prevents threaded 
portions from striking each other. 
Damaged plug threads stick in bronze 
cylinder bushings, and any mechanic 
who has experienced the dubious 
pleasure of removing a plug that has 
married itself to the cylinder bushing 
will concede the point that the ideal 
system is to provide plastic or brass 
thread protectors for each end of the 
plug. 

Second advantage gained in numeri- 
cal segregation of sparkplugs is the 
fact that the trouble shooter may then 
examine the electrodes to detect just 
which cylinders are fouling worst. This 
information helps solve the ignition 
troubles and is frequently of great value 
when investigating excessive oil con- 
sumption. 

If each mechanic were to purchase, 
from his own pocket, a set of high 
grade aircraft sparkplugs, he would 
quickly gain a conception of their cost- 
liness. Aviation plugs are expensive 
because they are precisely made. They 
demand correspondingly precise ser- 
vice and installation. 

Thread lubrication is a frequently 
overlooked point. The thread lubri- 
cants withstand the tremendous heat 
involved and should most certainly be 
used—but sparingly. A strip of lube 
should be laid up the side of the base 
thread with a small stick about the 
size of a match. Never “dunk” the 
plug nor allow the lubricant to work 
down around the electrodes. No lubri- 
cant is necessary at the elbow connec- 
tion, in fact it is highly undesirable. 

Sparkplugs should turn in easily 
with the fingers until they are almost 
ready to bottom against the washer? 
If a plug cannot be turned in without a 
wrench, inspection should be made to 
determine the cause of the binding. 
Damaged threads in the bushing or on 
the plug will usually be found. 

When all plugs have been replaced 
“finger tight’, the final tension should 
be applied with a torque-indicating ex- 
tension handle on the proper size 
deep-socket wrench. Torque values as 
high as 450-500 in.-lb. have been used 
and probably are conducive to excellent 
heat conduction; however, experience 
shows that 400 is ample and even lower 
values—around 350 in.-lb—are now 
coming into vogue to obviate the 
troubles so commonly encountered in 
removing plugs. Excessive tightening 
may cause plug sticking, thread dam- 











































































age, and sometimes electrode distor 
If a torque wrench is not ayaips 
the mechanic must still apply the prop. 
torque on each plug. One mang. 
turer recommends a wrench with 
10-in. extension handle. This gh 
be satisfactory if the mechanic js « 
ful to apply the pressure always at A 
same point on the wrench handle 
he has a reasonable sense of “feel” 
Good practice calls for a gap 
ance check (which may be elimina 
if the plugs have just been shop ove 
hauled and adjusted). Gently rem 
any moisture or foreign material fry 
the barrel of the plug with a cloth. 
ered stick of the proper size, of a 9; 
cleaner twice folded double. Whe 
using mica plugs, caution should 
exercised to turn the cleaner jn ¢ 
same direction as the mica is rolled; 
order to prevent picking up of the mig 
A clockwise direction is usually eo, 
rect, although it’s a good idea to chek 
first. 
Sparkplug terminal contacts  anj 
sleeves must be clean and free fro 
any indications of burning, cracking 
chipping, or oiliness. Where ignition 
conditions are critical, finger print 
may cause flash-over, so never wo 
on ignition parts with greasy hands 
Use carbon-tetrachloride to remove 
grease or oil around the terminals, 
Harness elbows and __ assemblies 
should be individually inspected for 
dirt, cracks in shielding and insulation, 
missing washers, missing or chafedl 
grommets and moisture seals, corrode 
shielding, broken elbows, and cross 
threads. 
The small “tee’-shaped elbow mt 
wrench provided by the manufacture 
is handy and in addition provides 
reasonable gage of the proper torqu: 
If such a wrench is not available, the 
mechanic should use careful judgmet 
in tightening these nuts. Only enougi 
torque to make a secure job is neces 
sary; further tightening may cause ti 
plug core to rotate or may distort ti 


electrode. all 
We have now observed, in some de MB acrc 
tail, two jobs commonly encountered I iny 


the line mechanic. Other tasks migi 
have been considered, however tits 
serve to illustrate not only the m 
chanical techniques involved but als 
the proper attitude necessary. 

The capable airplane engine mechan! 
exercises close observation of dettl 
follows systematic work sequences, fit 
a specific purpose for each moveritt 
he makes, continuously applies himsel 
mentally while working, has a healtit 
curiosity, and is ready to make hots 
admission of errors or doubts. The 
are his prime traits. Deviation ire 
them, or overconfidence or careles 
ness, will sooner or later bring trouble 
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| If all his sources of supply were 
me dt Bt across the street, a retailer could 
rel inventories to the bone, yet 
et miss a sale. Now, by specify- 
delivery via air, a merchant can 
effect move those warehouses 
Rt door. Ordering just ahead of 
B Market, he ride the peak of 
asON, Or a or a rush for a 


W product. H 


apital turnover 


‘pid: he ne less credit. Over- 
xing of hig! expensive or sea- 
Bal items is a d. 
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Warehouse on Wings 


fields of merchandising, to find 
more goods which can travel via air 
with benefit both to merchant and 
tO air carrier. 

Still another job is to bring rates 
down so additional goods can move 
economically via air. Such rates 
evolve from maximum efficiency of 
operation and also from full pay- 
loads. Wright Cyclone engines, 
with a payload bonus due to their 
lower weight ratio, and with ease 
of maintenance and low fuel con- 
sumption to provide efficiency, are 
helping to make such rates a reality. 
WRIGHT AERONAUTICAL CORPORATION 

Paterson, New Jersey, U.S.A. 
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Cyclones Save 3 Ways 


LESS WEIGHT—-MORE PAYLOAD 
LOWER FUEL CONSUMPTION 
REDUCED MAINTENANCE 


WRIGHT 


Aircraft Engines 





A Division of 
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SOLES AE 4 
ARCTIC STARTING 








Cartridge is placed in breech ready for electrical contact which 
will ignite quick-burning powder and drive slow-burning pellets 
into combustion chamber. 


Combustion is completed in combustion chamber, rapidly build- 
ing up pressure of gases on piston. Power stroke begins while 
helical splines impart accelerating rotary motion to clutch jaw. 


As power stroke is completed, clutch jaw has spun engine through 


3 revolutions. Exhaust valve in head opens and helical spring 
returns piston to starting position. 
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Monufactured under Coffman patents 


Gitte 


CORPORATIONS, INC. 


Newark, New Jersey 











The Breeze Cartridge-type Engine Start designed 


for quick, positive action even at the low: tempera. 
tures, makes possible an unlimited numb: of Start; i — 
without the handicap of a heavy battery Operating 
on the familiar spiral-drive principle, the |i ghtweight 


yet tremendously strong mechanism of the Bree, 
Starter transforms a 30-ton thrust into 150 RPM o 
the crankshaft. The various models of the Bree, 
Cartridge Starter, in service today with many of Amer. 
ica’s fighting aircraft, will spin into life engines rang. 
ing from 300 to more than 2000 horsepower, 
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TRANSPORT 








tude dictates the lower engine 

brake horsepower necessary tor 
a transport craft. This may be any 
percent of m.e.t.o. (maximum except 
takeoff) power up to 70 percent, and 
it is dependent on other transport de- 
sign prerequisites. 

It is beneficial to obtain as small an 
engine as possible, because a larger 
engine requires a larger nacelle, caus- 
ing higter drag and greater empty 
weight. High bhp., particularly at 
takeoff, must be chosen as a safety re- 
quirement because that is its basic 
function. 

Today, we have a guide to deffne 
fight safety in terms of airplane per- 
formance, as presented by the Civil 
Aeronautics Authority in CAR 04.75. 
Under CAR 04.7531-T are specified 
certain rates of climb required for the 
airplane in landing, approach, and take- 
off, while CAR 04.7532-T defines take- 


(se POWER required at alti- 


PART Il 


By PHILIP COLMAN, Chief Aerodynamic Engineer, Lockheed Aircraft Corp. 


Engine power requirements for high and low altitudes are here 
compared—to the manifest advantage of the high altitude design. 





otf runway length in terms of the dis- 
tance to accelerate from standing start 
to critical ground speed, plus the dis- 
tance to climb to 50 ft. altitude with 
one engine inoperative. 

Because airports are of limited size, 
this latter requirement is the most criti- 
cal relative to a large, long-range 
transport. Therefore this prerequisite 
may determine takeoff bhp. or the take- 
off powerloading for the airplane. 

For an example, a four-engine air- 
plane is assumed. This choice may be 
briefly explained by the graph in Fig. 
3. An airplane with a given total bhp. 
will take the same distance to accelerate 
to the critical speed with all engines 


operating, regardless of the number of 
engines employed. This assumes that 
the same critical speed for each engine 
installation, also sufficient lateral con- 
trol, is available. After critical speed 
is reached, climb must be made with 
one engine inoperative, and the more 
engines, the less critical will be the 
loss of one of them. 

Fig. 3 is based on the four-engine 
air-plane requiring a total distance ot 
5,000 ft. A three-engine airplane re- 
quires 2,450 ft. more; a five-engine air- 
plane, 550 ft. less. While such a two- 
engine airplane does not get off the 
ground, a six-engine airplane reduces 
the distance another 300 ft. Thus, the 


Fig. 3. Graph shows various runway lengths required for aircraft 
having constant bhp. but equipped with different numbers of engines. 
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5 Engines 
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5000 
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haust to turbo 


Section of nacelle for high-altitude engine with arrangement of super- 
charger and ducts for greatest efficiency and least frontal area. 


more engines the petter, from the take- 
off viewpoint. But the more engines 
the greater the weight and drag, plus 
another very important aspect—the 
greater complexity of design and con- 
trol which might detract from the 
actual safety of flight. 

The decision here is that if a well 
balanced four-engine design can be 
made affording a takeoff of 5,000 ft., 
the gain over the three-engine airplane 
is 50 percent, and the loss compared to 
a five-engine airplane is 10 percent in 
airport runway length. 

Returning to the derivation of re- 
quired takeoff power loading based on 
CAR 04.7532-T, the following equa- 
tions apply: 


K (W) (V)? 
Te 


where: K = constant,= takeoff weight 
V = critical takeoff speed 
Te = average excess thrust = thrust 
available minus friction minus 
drag. 


This may be rewritten in the form: 
Kon 


c)(£) 9 (F) ero 


where: C,isa constant take off lift coefficient 
p is air density, a constant 


Ground run = 





Ground run = 


ne , 
~ is average thrust-power ratio, and 


r 
Pro is takeoff power 
The following equation is written to 
show that ground run is proportional 
to wing loading times the power load- 
ing: 
W 
Pro 
The climb portion of the takeoff may 
be approximated from the formula: 


Climb distance = 50 (7) 
Te; 





Ground run = K; (5 


where Te, = excess thrust in climb, 





the thrust less the drag. The drag 
cannot be neglected in this equation, 
because with one engine inoperative it 
approaches the value of the thrust. The 
equation may be rewritten: 

Climb distance = 


Ww 
7 Dene 
— oo 
50 i me W'2 
( 7) (W/Pm) = 
37. (L/D) ($c) 

This equation is given to prove that 
the total distance is a complex function 
of wing loading and power loading. 
However, to demonstrate the point in 
mind it is permissible to say that the 
total runway length required is a func- 
tion of power loading times wing load- 
ing. Substituting back from calcula- 
tions, an approximate formula for an 


airplane of the size and type considered 
herein for a 5,000 ft. airport length is: 


W W 
(3) (s)-™ 
Consider now the power required for 
cruising flight. The equation for 


power loading based on cruising power 
iS: 














Vi 
where, following previous assumptions, 
B/D = 3B, = BB, Vi = WD wh. 
indicated. 


Ww 
= % 
(> = 41.7 Xo 


With a cruising and a takeoff form- 
ula, a choice of desired power percent- 
ages will result in a choice of wing 
loading and power loading. The fol- 
lowing percentages are derived from 
typical current engine data: 

Takeoff power = 120 percent of 
m.e.t.o. power. 


(+) 375 (L/D) (n) (0%) 
P Jervise = 


Cruise power for low specific {y¢l 
consumption at initial flight weight 
= 65 percent of m.e.t.o. power 
= 54.2 percent of takeoff power 

Using the two formulas derived, the 
following takeoff power loadings and 
wing loads are obtained: 


- ; 
Altitude % (=) (F) re (5) 
cr@ewe a Te 


5,000 ft. 1.077 38.8 21.0 36.6 
15,000 ft. 1.261 33.0 we 43.0 
25,000 ft. 1.494 27.9 15.1 51.0 


For the choice of a_ well-balanced 
design, wing loading must be related 
to the maximum lift coefficient avail- 
able from the wing. For the maximun 
values, two more CAA regulations 
must be used. CAR 04.7530-T states 
that the stalling speed at landing weight 
shall not exceed 80 mph., while CAR 
04.752-T specifies that the maximum 
takeoff weight shall not be greater than 
1.15 times the landing weight. Using 
these regulations and the data from the 
previous tables: 


Altitude (J )rensin Cy max. 
5,000 ft. 31.8 1.94 
15,000 ft. 37.4 2.28 
25 ,000 ft. 44.3 2.70 


Maximum lift coefficients as high a 
3.0 can be obtained by careful wing 
design and prodigious use of high lit 
devices. The maximum lift coefficient 
required for a transport designed 10: 
25,000-ft. operation is a calculable 
value. 

This analysis has been shown to den 
onstrate that the high powers required 
by the dictates of the Civil Air Rest 
lations, for safety, are not excessive fot 
an airplane designed for high altitude 
operation. Relatively high takeoti 
powers are required, not only for safety 
but also for maximum utilization of th 
range of cruising powers, starting Wi" 
the maximum economical cruise pow" 
of the engine. 
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DIVE FLAPS PERMIT 


: MODERN AIRPLANES have been 
mining very high speeds at alti- 
ie, resultant compressibility ef- 
1 performance have necessitated 


Ac fuel 
Weight 
; sign considerations. 

tant changes in flight charac- 
s during a dive in which com- 
lity effects are encountered, 
1) Increased diving moment re- 
from rearward movement of the 
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cK AND SAFE PULLOUTS 


center of pressure on the wing when 
shock occurs, and (2) rearward move- 
ment of center of pressure on the ele- 
vators. 

By designing compressibility dive 
flaps for the fast P-47 Thunderbolt, 
Republic Aviation engineers have pro- 
vided means to counteract these unde- 
sirable changes and afford safe pull- 
outs at critical speed and high altitude. 
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With the advent of heavy wing load- 
ing and good aerodynamic cleanliness, 
fighter planes have attained dive speeds 
approaching that of sound. It is to be 
expected that all airplanes will run into 
difficulty—that is, exhibit unusual fly- 
ing characteristics—at such _ speeds. 
The ratio of airplane speed to sonic 
speed is known as the Mach number, 
and the same true airspeed corresponds 
to different Mach numbers at different 
altitudes since speed of sound decreases 
from 763 mph. at sea level to 666 mph. 
at approximately 35,000 ft., above 


Shown here is P-47 Thunderbolt compressibility dive flap installation in extended 
position, with transfer (control) rods visible at rear. Flap is located at approxi- 
mately 30 percent of airfoil chord, near wheel well. Flap span is 40 in., chord 6 in. 
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constant. 


remains 
Air flowing over a curved body ex- 
periences an increase in speed over 


which this speed 


that of the undisturbed air. Thus it 
may happen that although the speed 
of the body is not that of sound, the 
speed at some local point on the sur- 
face has attained this speed. Accord- 
ingly, the steadiness of the air adjacent 
to the airfoil breaks down, and there 
develops what is known to the aero- 
dynamicist as a compression shock. 
The airplane speed at which this oc- 
curs is different for various bodies or 
airfoils, and the ratio of this speed to 
sonic speed is known as the critical 
Mach number, and is of great impor- 
tance in all compressibility effects. 
With the establishment of this shock 
wave, the flow over the wing, body, or 
tail surface changes in such way as to 
cause rearward movement of resultant 
loading over the surface, an increase 
in drag of the surface or body, and a 
material change in the width and de- 
gree of turbulence of the wake. 
Because of increased diving moment 
which results from rearward movement 
of the center of pressure on the wing 
when compressibility shock occurs, and 
the rearward movement of the center 
of pressure on the elevators, a greater 
force is required to pull out of a dive. 


Detailed view of dive flap linkage show- 
ing: (A) Reduction gear bell crank, (B) 
torque tube, (C) actuator rod for torque 
tube, and (D) transfer rod to flap. 


= eT 





In a steady dive at high Mach numbers, 
it is likely that the horizontal tail sur- 
faces will be in the thicker wake of the 
wing and therefore be subjected to 
buffeting. For the ailerons or control 
surfaces in which there is any tendency 
of the balance portion to protrude into 
the free stream, the resulting change in 
loading over this portion may be such 
that rapid reversals of stick force occur. 

As a result of high speed and high 
wing loading, the following phenomena 
—which are direct effects of compressi- 
bility—have occurred in _ high-speed 
high-altitude dives with the P-47: 

1. Rapid reversal of aileron. stick 
forces when the controls are not neu- 
tralized. 

2. Buffeting of the horizontal tail. 

3. Freezing of the elevator control, 
exhibiting itself in the feeling as if the 
stick were set in concrete. 

These are indications that compressi- 











Exploded view of dive flap assembly showing: (A) Motor, (8) reduc. 
tion gear housing, (C) torque tube, (D) transfer rods, and (E) acty. 
ator rod for torque tube, attached to reduction gear bel! crank, 
Sketch at lower left shows relative position of installation in wing. 


bility is occurring over the wig 
ailerons, and that there is a pos 
of the same existing at the tail 


It is important to note that q 


is an extremely important ig 
pulling out of high speed dives, 
test records on the P-47 sho 
culty at altitudes between 25, 
37,000 it., in every instance kno 
airplane is controllable at abo 
tt. if the following diving teci 
are observed: 

1. Since, as a tactical mane 
steep dive in excess of 45 deg. 
to have no value, this divin 
should never be exceeded. 

2. The pilot should not enter? 
from a half-roll, because in this: 
ver he may not have his cont 
tralized, and since he picks 
at a greater rate than in ay 
maneuver, aileron buffeting or’ 
may be experienced. 

3. The airplane should beso! 
at the speed at which the dive 
tered, that the force on thes 
either zero, or a slight push is 

4. No change in elevator trim 
the dive should be made. This: 
mendation is made for the 
reasons: 

When an airplane is diving4 
Mach numbers and therefore a 
to compressibility shock, a “™ 
the elevator trim will not be 
As the airplane loses altitult 4 
cedes from the compressibility 
the trim tabs become very elie 
very short period of time—? 

Had the pilot, during the 
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and while the airplane was 
to compressibility shock, 
4 the plane more tail heavy in an 
-siul attempt to pull out, he 
he confronted by a dangerous tail 
<ondition When the craft reached 
and compressibility shock 
red. The pilot would then 
insufficient time to correct this 
med condition, and the pullout 
‘be made at excessively high load 
. probably resulting in structural 
‘ t the plane and physical injury 
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altitude 


pilot. 

t P : . 
Power should never suddenly be 
o¢ as this would appreciably 
e the stability of the plane and 
) put it into a steeper dive. How- 
t will be necessary for the pilot 


ues yt his throttle gradually so as to 
~ ain, within reasonable limits, the 
* - condition with which he entered 
7 ive. This is necessary because 


“tends to increase with an in- 
¢ in speed due to the increase in 


the wig All pullouts should be made at an 
sa posmmde above 10,000 it., since the alti- 
he tail MM lost in coming out of the dive is 
that dm great on fast, heavily loaded 
nt facies. 

lives, Hough recovery may be safely at- 
7 shod in dives at critical speeds if 
un intjmprocedure previously described is 
1 25,wed, nevertheless inherent tactical 
ce knommlivantages result in the maneuver. 


abou fmexample: When diving sharply on 
ig teclmmemy plane which is flying at an 
nde between 25,000-37,000 ft., the 
manel™meking pilot may pass the enemy 
deg. qgmme without inflicting damage and 
diving fd want to resume an advantageous 
ion above it and as soon as possi- 
nter ti 
ithisamet if the made at 


dive were 


contre’! speeds, with recovery not pos- 

ks oe Until 12,000 ft. were reached, 

n ant ble time and altitude would have 

y or ‘samme lost if the pilot desired to resume 
attack, 

a since altitude is lost so rapidly 


dies the dive, the human element 

ie oe bringing with it uncertainty in 

ism oPer correlation of controls re- 

sd “ tor recovery, , 

This re conditions are solved by the 
ap installation, which permits a 
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‘ ed pullout at a critical Mach 
ail er while still at a high altitude. 
ail "eee diving moment which 
qe: inarily result from rearward 
Bement of +) . a 
ye el ot the center of pressure on 
ans when compressibility shock 
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Electrical circuit for dive flap actuation. 


One dive flap is located under cach 
P-47 wing just outboard of the wheel 
well. Constructed of .188-in. 24ST 
sheet, 40 by 6 in., each flap is hinged 
(at forward edge) to the wing, and is 
limited in travel to an angle of 21 + 1 
deg. 

The flap installation consists of: 

(1) The recovery flaps. 

(2) Two reversible electric motors, 
with gear ratio of 245:1, one located in 
each wing. The motor gear shafts are 
connected to the recovery flaps by 
means of a system of levers, rods, and 
torque tube. 

(3) A flexible cable, passing 
through the fuselage from wing to 
wing, connecting the two electric mo- 
tors to assure flap synchronization. 
Couplings are provided in the cable 
between the wings and fuselage as 


Micarta 
\ actuating 
com 


Torque tube 






Limit 
switch 


quick disconnect units for wing re- 
moval. 

(4) Limit switches, actuated by Mi- 
carta cams clamped to the terque tube, 
to break the circuit when the flaps 
reach the full down or up positions. 

(5) A relay located in the main 
switch and circuit protector box, elec- 
tric switch located on the left side of 
the propeller selector switch panel, and 
circuit protector located on the main 
switch panel. 

When the switch in the cockpit is 
moved to either Up or Down, as the 
case may be, current is sent through 
the Up or Down limit switches in the 
wings to the recovery flap relay in the 
switch panel box. This, in turn, sends 
a higher current to the actuating 
motors. 

The magnetic brake and clutch in the 
motors are released electrically, and the 
motors operate to move the flaps up or 
down. When the flaps reach the full 
up or down position, limit switches are 
actuated, breaking the circuit to the re- 
lay, which in turn, breaks the circuit to 
the motor. As the current ceases to 
flow through the motor assembly, the 
brake is applied to prevent overtravel 
and slippage. 

The cockpit switch has no Off posi- 
tion and must be left in either Up or 
Down position. 


Limit-switch arrangement to break circuit 
when dive flaps reach full down or up 
positions. 
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— — — THAT, IN SHORT, IS THE STORY o; 


TRU-LOC 


SWAGED TERMINALS AND FITTINGS 





Yes, these swaged terminals and fittings were 





originated and patented by American Chain 4 





Cable Company, Inc. Moreover, developments 
and improvements keep pace with—even antici. 
pate—demands of advancing aircraft design. 

By devising new methods of manufacture- 
by constant experimentation and rigid testing 
procedure—ACCO maintains leadership in the 
making of these vital aircraft parts. 

There can be no compromise in the selection 
of aircraft terminals and fittings; they have to 
be right the first time. In specifying TRU-LOC, 
terminals and fittings, you have the plus assur. 
ance offered by the manufacturer with the 
greatest experience in this field. 

If your data file on TRU-LOC terminals and 
fittings is not up to date, write our Detroit office. 


AUTOMOTIVE AND AIRCRAFT DIVISION 
6-235 GENERAL MOTORS BUILDING, DETROIT 2, MICHIGAN 
AMERICAN CHAIN & CABLE COMPANY, Inc., BRIDGEPORT, CONNECTICUT 





ire Ne 


<p ESSENTIAL PRODUCTS...TRU-LAY Aircraft, Automotive, and Industrial Controls, TRU-LOC Aircraft Terminals, AMERICAN CABLE W 

SAG ae TRU-STOP Brakes, AMERICAN Chain, WEED Tire Chains, ACCO Malleable Castings, CAMPBELL Cutting Machines, FORD Hoists, Tr 
we HAZARD Wire Rope, MANLEY Auto Service Equipment, MARYLAND Bolts and Nuts, OWEN Springs, PAGE Fence, Shaped 
Welding Wire, READING-PRATT & CADY Valves, READING Steel Castings, WRIGHT Hoists, Cranes .. . 17 Business for Your 
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LUBRICATION CHART 
FOR PIPER 


All Current Models 





Aileron hinges and Control column, 

bellcrank of! all parfs except 
Zerk grease fitting 

(2) Rudder hinges 

Cable 

guides 




















(10) Tailwheel 
2 Elevator Swivel 
hinges (9) (8) Zailwheel Strut pins 
Tab Axles 
hinges 





Pins 


Oleo Strut Detail 





Engine. Uses SAE 40 (AN-VV-O-446A, grade 1080) in 
summer and SAE 30 (AN-VV-O-446A, grade 1065) in winter. 

Grease. AN-G-3a, low-high temperature type is used at (8) 
every 25 hr., at (4) every 50 hr., and at (6) and (12) every 100 hr. 

Engine oil is used every 25 hr. at (1), (2), (3), (4), (5), (7), 
(9), and (10). 

Hydraulic fluid of type specified for cylinder (11) is added as 
required every 100 hr. Castor-base oil should be used if natural 
rubber seals are installed. 
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IF YOUR 
PRODUCTION NEEDS 


include: 
* WIRING HARNESSES 


x BONDING JUMPERS 
* CABLE ASSEMBLIES 
* CABLE or TERMINALS 


--you'll find WHITAKER 
is a dependable source 


Whitaker has complete facilities for engineering and 
producing cable and wiring assemblies, harnesses, or 
any type of flexible leads for power and lighting. 

In addition to an engineered wiring service, Whitaker ehsteapitcienian taint mieanateas aniline 
also offers a quality line of standard cable products from the simplest type of sub-essombly te others 
... Catalog on request... Your inquiries are solicited. that are a major portion of the complete product. 


WHITAKER CABLE CORPORATION 


General Offices: 1301 Burlington Avenue, Kansas City 16, Missouri 
Factories: Kansas City, Mo. « St. Joseph, Mo. « Philadelphia *« Oakland 
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Old Mother Nature is something of a 
mechanic herself. Sometimes as we look 
at the thousands of aircraft gears and beau- 
tifully precise parts that flow through our 


plants we see a striking resemblance to 
Nature’s own uniformity and productivity. : 


Evolution too, and wise, intelligent design 


are seen in these man-made flowers of steel, 
so simple, strong, perfect. 
PACIFIC - WESTERN The Gear 


Makers of the Aviation Industry ( # ih : 
11181 LONG BEACH BLVD.. LYNWOOD, CALIF. ; ® 
vw 1 


PLANTS: SEATTLE:‘LYNWOOD-VERNON-SAN FRANCISCO PRODUCTS 
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AVIATION’S 


LUBRICATION CHART 
FOR HOWARD 


Models: DGA-8, DGA-9, DGA-11, DGA-12, DGA-15P, 
DAG-15P, DGA-15W; Navy Models: GH-1, GH-2, and NH-1 
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CABIN 3 2 4 
Seat adjustment brake system DOGNS LANDING LIGHTS WINGS 
linkage, rudder and eentiad ps —_ Abad Hinge bearings 
column bearings, chains and ne a bearings -4 contro/ pu//ey- 


cable linkage, flap contro/ *. 
mechanism a 


bearing, and 
{control linkage 








13 

Se ae an eee a EMPENNAGE 
Hinge bearings 
Push -pul/ tube 
Control linkage 
Stab. aa. mech. 


PROPELLER 
Bearings 
Blade coating 
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EN Gl N E--2@ ~ 
Eebiro! linkoge Se ~~ ~_ STEERABLE TAIL WHEEL 
tli =. <n es ~~ 10 Oleo guide tube 
hot air contro/ /ever, s._ 7 Shock strut guide tube ~~~~_ OO bearing 
heater muff Jever, wobble pump sever, “8 Whee? deorihae ae 7 2 pend pees 
» Case mechanism 


Starter, generator, magneto bearings, and = Strut fus. attach. point 


sel ~ ; 
elector va/ve contro/ ~¢ Drag and tie strut fittings Cable linkage 


Bearing points 





Engine. Uses SAE 40 (AN-VV-O- and also every 60 hr. on (8) and (11). 
446A, grade 1080) in summer and Graphite grease AN-VV-G-671 is 
SAE 30 (AN-VV-O-446A, grade applied every 30 hr. at (7) and (10). 
1065) in winter. Oiling. Same grades as for engine 

Grease AN-G-3 is used every 30 hr. are used every 30 hr. at (2), (3), (5), 
on points (1), (4), (9), (12) and (13) and (6). 
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FOR FLEETWINGS 





Model: B-12 






















hub 


Propeller , 
mechanism 





7 
Starter / \ 
linkage 


16 
Rudder peda/ 
hinge pins, front 


15 


Engine. Uses SAE 40 (AN-VV-O- 
446A, grade 1080) in summer and 
SAE 30 (AN-VV-O-446A, grade 
1065) in winter. 

Grease. VV-G-671, hard, in summer 
and 3572, medium, in winter, are used 
at (15), (17), (18), (19), (20), (21), 
and (22) every 25 hr.; at (5), (12), 
and (16) every 50 hr., at (9) and (13) 
every 100 hr.; and at (7), (10), and 
(14) every 300 hr. 

Oil, spec. 2-27 is used at (6), (8) 
and (11) every 25 hr., and oil spec. 
2-91 is used at (2) every 25 hr. 
Grease, spec. 3581, Mobile No. 2, 
summer, and spec. 3581, Mobile No. 1, 
winter, is applied at (1) every 50 hr., 
at (23) every 100 hr., and at (21) 


every 200 hr. Furthermore, Grease, 
Spec. 3500-C, grade 210 is applied at 
(4) every 25 hr. 

AVIATION February, 1945 


Rudder pedal 
hinge pins, rear 
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Canopy release, 
front 


8 . * 
Canopy track 
9 








7 
Engine contro/ p< apie 
levers epee 
actuators 


10 


Elevator contro/s 





ll Side door lock 


12 Cable pulleys 


14 
Flap 
controls 





13. Tail whee? 
contro/s 


When installing propeller, compound 
spec. 3590 is applied to splines (3). 
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For Complicated Magnesium Extrusions 


-see REVERE 


IS unusual shape is produced in magnesium by 

the Revere extrusion process. Long lengths of 

glistening, smooth metal come out of the extrusion 
press and are delivered to you ready for use. 


The part shown here is used in an essential war appli- 
cation in which it meets four vital necessities—strength, 
light weight, corrosion resistance, and complete safety 
against fire even though exposed to seemingly hazard- 


ous conditions. 


Dimensions of the sample illustrated: length, 121% 
inches; width, 35 inches; height, 41 inches. Yet it 
weighs only 5 pounds. In steel the same section would 
weigh over 20 pounds! 


Revere operates some of the largest magnesium fabri- 
cating plants in the world. We produce not only 
extrusions, but also sheet and plate, rod, bar, tube, 
and forgings. Through our intensive wartime experi- 





ence with the metal we have gained much information 
about its possibilities as well as methods of machining, 
welding, handling. Everything we know about mag- 
nesium is at your disposal, as is our knowledge of 
copper and its alloys gained through 144 years of 
experience. We suggest you consider the application of 
magnesium to present and post-war products—in any- 
thing that moves or is moved, wherever mass is put in 
motion. Revere magnesium is now freely available 
without restriction. For further information, write 
Revere Executive Offices. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 17,N.Y. 
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Turned Back 
ig Air Assaults 


ur flexible air power 
rks gains on all fronts, 
Germans reel before 
drive . . . Other na- 
| News. 


ie heaviest Allied air at- 
on Germany so far, and 
most extensive use of tac- 
aviation, came together 
be 7,000-plane assault that 
oi to stop the great Ger- 
counter attacks in Bel- 
nand France and went on 
ourge the enemy as the 
forces smashed westward 
heir great drive toward 


f 
ibility of all types of 
mt aircraft for hitting 
distant and local enemy 
ly sources and communi- 
ms, and also coordinated 
heading in advance of 
s, proved most valuable. 
pan’s sustained produc- 
of warplanes, with im- 
d effectiveness, plus con- 
ation of air forces near 
have caused the United 
fs Navy to abandon its 
aft cutback policy and to 
the industry it may 
Increased production of 
ts, land-based craft, and 
boats this year. 
led air attacks on Japan 
tr will greatly speed-up 
bases are taken close 
for use of B-17’s, 
§, and medium bombers 
Nghters. With such bases 
protection, the Navy can 
its ship-based aviation 
re frequently for attack 
ose Tange. 


work is being laid for 
; Pansion of civil flight, 
-P. Wright, administrator 
Chan a year-end state- 
.., +8 airport program is 
rst requisite for postwar 
‘in his opinion. He called 
nplification of flight regu- 
‘ for $20,000,000 modern- 
a, CAA radio aids for 
“ traffic in all weather: 
- t training involving fed- 
oo colleges; and for CAA 
: _ with manufacturers 
“lopment of aircraft of 
Popular appeal. Mr. 
summing up accom- 
ents of CAA in 1944, said 


nt, 


tec io. 
‘echnical documents pre- 
(Chicago's Interna- 
vil Aviation Confer- 


Had been highly praised. 


— Manufacturers ob- 
Posed aircraft devel- 

Program in CAA, believ- 
Would cause prospective 
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purchasers to wait for _newer 
designs. However, T. P. Wright, 
Administrator, responsible under 
law for development in public 
interest, is being firm in his ob- 
jective. Probably CAA, manu- 
facturers, and Aero Chamber 
will reach a satisfactory com- 
promise. 


Hearings were to begin Feb. 12 
reviewing entire non-scheduled 
air operations picture. CAB un- 
der law has authority to cer- 
tificate non-scheduled interstate 
services, but it has waited till 
regulation is needed. Some 
pending applications, long held 
in abeyance, may be acted upon 


soon. Non-scheduled competi- 
tion with regular airlines is 
bound to become a_ problem. 
CAB Chairman Pogue, has 


recommended expansion of non- 
scheduled operations rather 
than establishment of too many 
so-called feeder lines. 


Budget Bureau rejected CAA’s 
request for funds to activate 
dormant Civil Pilot Training 
Program. Next move will be in- 
troduction of a bill in Congress, 
calling for the money. CAA 
favors training in schools and 
colleges with federal aid. CPT 
law of tenure expires during 
this session, and action will be 
taken on proposal to renew it. 


Emergency flight rules, Sec. 
60.95 of CAR, have’ been 
amended by CAB to reduce war- 
time restrictions on civilian fly- 


on page 119 and 120.) 








ing, so that planes are no 
longer limited to designated 
landing fields. But each flight 
still must be approved in east 
and west defense areas. 


A provision for construction of 
flight strips by Public Roads 
Administration has now been 
stricken from Federal Highway 
Aid Bill as a result of protests 
by CAA, Rep. Jennings Ran- 
dolph, and Rep. Clarence Lea. 


Six more of 64 Army contract 
flight training schools have 
closed, leaving 13 which may 
be retained in service until 
further decisive enemy defeats. 
Those schools released and in 
transition to civilian operations 
are standing by for further 
training of AAF cadets if neces- 
sary, according to Aeronautical 
Training Society. 


National Aeronautic Assn. has 
become U. S. Wing of Inter- 
American Escadrille, a_ civil 
aviation organization in all 
American republics. 


Formation is announced of The 
Air Force League, educational, 
non-partisan, and national in 
scope, to promote the mainte- 
nance of national security and 
further the cause of world peace 
through air power. President is 
Charles E. Wilson, and among 
directors are Lawrence D. Bell, 
Ralph S. Damon, Donald W. 
Douglas, T. P. Wright, Edward 
V. Rickenbacker, and Charles S. 





HOW TRUCKS BOARD RECORD-BREAKING TRANSPORT 


Via special ramp which folds into body behind pressure-tight doors, Army 
truck backs into Boeing’s huge C-97 double-deck troop-and-cargo trans- 
port. First striking flight record of 1945 was logged Jan. 10 when this 
plane bluestreaked at 30,000 ft. from Seattle to Washington, D. C., to set 
; new transcontinental mark of 6 hr. 3 min. 50 sec. Non-stop performance 
‘of pressurized craft bettered coast-to-coast time of 6 hr. 57 min. 51 sec. 
‘made last April by Lockheed Constellation, also surpassed record 6 hr. 39 
min. time established by North American Mustang fighter last May. A 
military prototype of Stratocruiser airliner which Boeing plans for post- 
war, C-97 has same wing, tail surfaces, landing gear, and engines as B-29 
Superfortress, however 12-ft.-longer fuselage is more than twice as com- 
modious giving fully 10,000 cu. ft. of space. (Also see full views of plane 


“Casey’’ Jones. Headquarters of 
group, which has been endorsed 
by Gen. Arnold and other AAF 
leaders, is 1203 Empire State 
Bldg., New York (1), N. Y 


Broader protection at lower 
rates for aircraft pilots is an- 
nounced by Aero Insurance Un- 
derwriters. A $5,000 policy with 
$25 weekly indemnity for life 
is now available to pilots for 
$47, states AIU, whereas for- 
merly this coverage ran to 
$82.50. A complete new aviation 
personal accident program is 
being offered for students, air 
crews, and passengers. 


Wright Field reveals 
C-109’s — Convair Liberator 
bombers converted into flying 
tankers—for flying great loads 
of gasoline over the Hump into 
China. 


use of 


To assist CAA in planning in- 
creased postwar personal flying, 
an Advisory Committee on Non- 
Scheduled Flying has been cre- 
ated. Seven members of twelve- 
man committee will be from 
private airmen field, with se- 
lections from leaders in each of 
seven CAA regions. Remaining 
five will represent manufactur- 
ers, airlines, aviation consum- 
ers, fixed base operators, and 
state aviation officials. 


Among considerations of recent 
SAE meeting in Detroit were: 
Army tests of heated wings as 
anti-icing equipment, design of 
aircraft control “cabins, ade- 
quacy of world airports for use 
of giant planes, detonation con- 
trol to save fuel and increase 
aircraft engine power, the aero- 
economics of flying buses and 
taxicabs, combined engines and 
turbines for the globe-girdling 
planes, and financing of aircraft 
for local air transport. 


Bell-Marietta’s conquest of pro- 
duction difficulties was high- 
lighted at year-end when the 
Georgia plant nosed ahead of 
schedule in output of Boeing 
B-29’s. Despite working out of 
“already-scraped manpower bar- 
'rel,”’ first anniversary of estab- 
lished production found person- 
nel totaling 25,000, most trained 
from scratch. At recent Marietta 
press conference (Bell-ATSC 
sponsored and conducted by E. 
R. Hawkins, division p.r. mgr.) 
Maj. Gen. K. B. Woife, chief of 
engineering and procurement, 
ATSC, called on plant _ for 
tripled output. Here, B-29’s 
come combat-ready from line, 
all modifications being incor- 
porated in course of production. 








AVIATION MANUFACTURING 


Even though some _ military 
authorities predicted that Ger- 
many’s powerful effort to hold 
her borders could.not last long, 
United States military command 
has put aside all thought of air- 
eraft production curtailment. 
WPB Chairman J. A. Krug 
stated that even if Germans quit 
directly it won’t make much 
difference in airplane program. 
He said that “significant’’ in- 
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creases have been made _ in 
Superfortress schedule, also that 
greater output of fighters and 
some other Army airplanes must 
be achieved. 


Adm. D. C. Ramsey, chief of 
Navy Bureau of Aeronautics, 
announced that a 30 to 40 per- 
cent increase in fighter planes 
may be called for during 194). 
At present, he _ said, aircraft 
program as a whole is behind 
schedule, but vital ship-based 
planes are coming through in 
sufficient quantity to meet pres- 
ent requirements. Attention is 
being given to long-range land- 
based planes for Navy, and more 
flying boats will be wanted, be- 
cause battle for land space from 
which to operate will be difficult. 
New Jap tactics, plus enemy 
concentration as he backs to- 
ward his homeland, calls for 
more American air power, 
admiral said. 


Military airplane program for 
1945 has been stepped up 2,617 
units to a total of 78,227. Unit 
production in 1944 was 96,369 as 


compared with 85,946 in 1943. 
Total airframe weight in 1944 
was 1,112,000,000 lb., against 
743,000,000 lb. in °43. Due to 
constantly increasing weight 
per unit, 1945 schedule is a 


bigger job than it looks to be. 


December production was given 
as 6,697 planes, with weight of 
output, including spares, totaled 
at slightly over 71,000,000 Ib., 
same as November. Unit figure 
in December was drop of 50 
from 6,747 craft made in previ- 
ous month. 


Aviation industry dollar produc- 
tion value has been estimated 
at between $19,000,000,000 and 
$20,000,000,000 in year ‘44, as 
compared with a calculated $14,- 
900,000,000 in °43. 


Entry of Allison into the jet- 
power field emphasizes impor- 
tance of this new type of air- 
plane engine. Allison is first air- 
craft engine builder to move 
into jet-turbine production. At 
least four manufacturers are 
now engaged in jet-turbine pro- 
duction, and others in experi- 
mental stage may go to work 
on quantity orders at any time. 


ATSC, engineering and mainte- 
nance component of AAF, an- 
nounces it is increasing its ef- 
fort to clear termination inven- 
tories from plants of AAF war 
contractors. ATSC _ recognizes 
its obligation to remove all 
items not sold or retained by 
contractor within 60 days after 
receipt of an acceptable inven- 


tory statement. Col. E. : 
Rawlings is chief of ATSC’s 
Readjustment Div. 


Great bulk of surplus military 
airplanes eventually will end up 
on scrap pile. Of about 138,000 
declared surplus so far, not 
more than 2,500 are considered 
suitable for any sort of civilian 
use. About 6,300 government- 
used planes have been sold, but 
5,400 of them were civilian 
planes bought by Defense Plant 
Corp. for lease to CAA’s War 
Training Service. In general, 
only light liaison planes and 
transports will be suitable for 
sale to civilians. Navy surplus 
will soon bring total to 25,000. 


Wright Field’s new 80-ft. high 
concrete vertical wind tunnel is 
testing airplane spin character- 
istics, terminal velocities, para- 
chute performance, and helicop- 
ter rotor blades. An upward 
airstream is drawn through the 
12-ft. cylinder by a wooden 16- 
ft. airscrew driven by a 1,100 
hp. electric motor. 


A group of American aircraft 
technicians recently traveled in 
England trying to bring about 
greater uniformity in standard 
parts, materials, and practices 
of the two countries. They have 


236 








MUFTI-VERSION LANCASTER 


Smooth-up job on Avro Lancaster’s nose and tail, plus internal modifica- 
tions, produced this “‘Lancastrian,” civil version of famed bomber. Plane 
mounts two-stage-supercharged 1,250-hp. Packard-built Rolls Royce Mer- 
lin 38 engines, reportedly giving 215 mph. speed at 10,000 ft. with about 
50 percent of takeoff power. Gross weight is put at 65,000 Ib., tankage 
3,200 gal., still-air cruising range 4,000 mi., passenger capacity 10, and 


payload about 4 tons. 
(British Combine photo) 


A small fleet of the new craft is in operation. 





issued a report declaring British 
have carried standardization 
farther than has United States, 


and that cooperation is bring- 
ing benefits to both. 
Curtiss - Wright’s Louisville 


plant is tapering off assembly 
of C-46 parts, made by C-W in 
St. Louis, and is now increas- 
ingly modifying B-29’s. When 
C-46 contract is completed in 
middle of this year, Louisville 
will devote entire capacity to the 
B-29 modification job. Any ex- 
cess production of C-46 parts 
at St. Louis will be shipped to 
C-W Buffalo. North American 
has joined Fairchild in produc- 
tion of latter’s C-82 Packets. 


Proposals to terminate the Air- 
eraft War Production Councils, 
organized early in war to 
streamline cooperation between 
airplane manufacturers, have 
been dropped for the present 
due to continuing need for max- 
imum airplane output as a re- 
sult of enemy strength and en- 
durance. 


Gen. H. H. Arnold, AAF chief, 
when questioned about pros- 
pective new bombers, B-35, 
B-36, and B-42, said he didn’t 
want to talk about them. He 
would let enemy find out about 
them hard way, he said. 


It is revealed that one of modi- 
fications on Boeing B-29’s han- 
dled by Continental Air Lines 
Denver Modification Center is 
conversion of standard Super- 
fortresses into special photo re- 
connaissance planes. 


AWPC West reports ’44 produc- 
tion by plants in its territory 
totaled 25,189, more than one- 
fourth nation’s output. 


Chevrolet has recently been 
awarded contract by Wright 
Field procurement hq. for over 
9,500 P & W R-2800 engines, 
with estimated value of order 
totaling about $194,000,000. 


Doak Aircraft Co. has received 
contract valued at nearly $5,- 
000,000 from Ryan Aeronautical 
Co. for fuselage sections and 
control surfaces for Navy fight- 
ers. 


Special punch-card_ rationing 
system for employees’ purchase 
of cigarets has been introduced 
by Northrup company, based 
on allotment figured from previ- 
ous sales. Workers now need 
not lose time from jobs or lunch 
or rest periods standing in line 
for smokes. 


Chance Vought has stepped up 








production schedule with return 
to 53-hr. week from former 48- 
hr. schedule in effect last six 
months. 


Lockheed calculates increased 
operating efficiency and new 
manufacturing techniques cut 


its production man-hours by 38 
percent durjng ’44. 


At year-end, Consolidated Vul- 
tee production of military and 
naval aircraft totaled 30,159 
planes and equivalent parts in 
period since Pearl Harbor. Four- 
teen different types of planes 
were being made by company 
during ’44 in its eleven manu- 
facturing divisions. Total of 
9,387 craft turned out last vear 
included 5,120 heavy bombers 
and transports, 4,074 of which 
were Liberator bombers ... 
Convair’s Fort Worth division 
is now rushing huge B-32 Dom- 
inators, last B-24 having rolled 
off line . . . Enough man-hours 
were saved last year by Con- 
vair employee suggestions to 
send equivalent of 2,000 Navy 
Liberators out to Pacific, offi- 
cials state. 


New record has been established 
in North American Aviation 
contract termination proceed- 
ings where settlement was made 
in less than 60 days. Contract, 
concerned with B-25 Mitchells 
at Inglewood plant, where last 
of 3,208 bombers left production 
line on July 7, ’44, brought ne- 
gotiated settlement of $1,890,- 
783 as result of agreement ap- 
proved by Army on Oct. 27, 
based on claim submitted by 
company on Sept. 4. Value of 
raw materials recovered during 
negotiation amounted to $1,164,- 
576 with 95 percent of remain- 
ing inventory cost expected to 
be recovered. Parts and raw 
materials under the contract 
were diverted to other plants. 


Auction was scheduled just prior 
to year-end to dispose of $1,- 
000,000 worth of tools and sur- 
plus stock at Jacobs Aircraft 
Engine Co.’s_ Pottstown, Pa. 
plant, in preparation for new 
Navy contract following sub- 
stantial completion of aircraft 
engine contract for Army. In 
another auction, Brewster Aero- 
nautical Corp, was offering at 
Long Island City, N. Y., $2,- 
000,000 worth of parts, machin- 
ery, and tools. 


New boost by Navy in monthly 
production schedule of UAC’s 
P & W Aircraft Corp. of Mis- 
souri plant brings additional 
output of 430,000 hp. as goal 
over 250,000 hp. increase as- 







































































signed recent] ins 

¢ y, an 
monthly increase of aa 
over original schedule ne 
tained by Nov. ‘45 © 10 be 


TRANSPORT AVIATiy 


In addition to requis: 
3 airplanes returned oul 
the airlines, Surplus wea 
erty Administration r a 
located to Operators g ty 
86 surplus military tran 
mostly Douglas C-33s5 and 
Lockheed C-60(A’s, Few 
have sufficient shop facilit ) 
convert these craft Saal 
seeking assistance of = 
and subassembly manufa to 
Due to capacity war prods, 
Douglas cannot accept 
sion work, a 


United Air Lines sha 


" ly 
cized the Civil rie L 
Board oeunty ina Detition 
reconsideration of . 
decision fhe 


granting th 

Los Angeles route to Le 
Air Lines, for which [yj 
also had applied. United ¢ 
acterized decision as “a tm 
mistake,” contrary to public 
terest, made as a result 
board's desire “‘to protect We 
ern Air Lines against diye 
of revenue.” It continued: ‘ 
board shas_ become 0 
upon aiding small carriers 
incidentally making riche 
men who now control th 
that it is slighting its pri 
and all important duty, wh 
to develop air transport 
and make it as effective ag 
sible for the traveling py 


Plans were formulated at a 
cent Washington meeting { 
world air transport associs 
whose policies would be d 
by operator members { 
selves, without governmer 
filiations. United States, Bri 
France, Sweden, Mexico, § 
and Poland were represe 
The committee drafting by 
indicated a desire for close 
operation with the new hk 
national Civil Aviation Ox 
zation. 


Announcement by UAL th 
fares would be reduced 6) 
from the year-end is exp 
to bring reductions by 1 
transcontinental routes. Pre 
average of United, Ameri 
Eastern, and TWA is about 
per mile. Several other 
have, of course, promised 
tic postwar cuts. Railway 
press Agency announced 
sixth tariff revision, with 
reductions. 


Army ATC and Naval ATS 
started carrying civilian 
passengers who cannot 
commodated by regular 3 
State Department haniles 
orities on these non- 
travelers, who must show 
reason for trips. 


A Congressional resolution 
CAB 90 days extension, ! 
Jan. 1, to present recommé 
tions on multiple taxation a 
lines. Supreme Court | 
recommended, as 4_ res 
decision against Northwest 
lines, that an equitable 
enacted. 


New information bureal 
been set up in ash 
©». C.,' ter Ar Transport 4 
comprising 21 airlines. ## 
is 1515 Massachusetts 
NW, Washington (5), 
phone number 1S 
2929, Perley Boone is @ 
of press. 


Some observers see prov 
of increased airline inter 
of equipment and 

gers. CAB recently ¢ 
Northwest Airlines for 
kee to New York, an 





Central from Pittsburgh ® 
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PRODUCTION SCORE CARD 10 FEET HIGH 


Here, month after month, Grumman records their 
amazing production of Hellcats, every new 
figure boding more bad news 
for the Japs. 





Ca 
Bae pee ‘hes 





“Give us planes with more speed, more range and climb enabling our Navy fight 
climb...something that will go upstairs _ ers to pile up ratios of 5 to 1 and 10 toM™ ia. 
fast. And we need them quick.”’ That’s against the Japs. ne built 
what Navy pilots called for in the dark 
days that followed Pearl Harbor when the 
air over Pacific Islands was full of slither- 


CATS AT 


ing Jap Zeros. 


Grumman Corporation answered that call 
...quickly...with Hellcats, one of the fast- 
est fighters in the sky. 


The first handmade experimental model ees nee 


flew in July, aoe. By the end of 1943 Hell- THE SHOCK IS BRUTAL when a heavy Hellcat smacks" 


cats were battle-famous. Today, thanksto carrier deck. But U. S. Royal Airplane tires are etf 


. . neered for that kind of service. Their extra st 
the enemeaaitie) Grumman production record, rayon cord construction provides the reserve streng 


thousands of Hellcats roam the Pacific, that absorbs those shocks, their sharp edged we 
blocks give the sure traction that holds the pial 


their altitude, maneuverability, speed. under control, brings it to a safe stop. 


cr 
F ste, 
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y (OR DUTY. Hellcats receive the final OK of 
y Inspectors .. .are promptly flown to Navy bases 
gin their spectacular military career. 


OFFICIAL U.S. NAVY PHOTO 


(ATS AT THE READY for deadly blows at Jap planes, 
s, island bases. The Hellcat was the first American 
ne built out of combat experience in World War II. 








OFFICIAL U.S. NAVY PHOTO 


NG UPSTAIRS FAST. The Hellcat flies in the 400-mile- 
our class, fights at 35,000 feet and above and has a 
he of 1500 miles or more. 








UBBER COMPANY ROCKEFELLER CENTER + NEW YORK 20,N.Y. 
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WINGS FOLD BACK AS NEATLY AS A BIRD, making it possi- 
ble to pack more Hellcats on the carrier deck, pack more 
punches when the battle starts. 





OFFICIAL U.S. NAVY PHOTO 


START OF A STRIKE— this Hellcat gets the take-off flag. 
A belly tank provides extra fuel . . . but adds weight. 
Another reason why tires must be strong yet light. 





OFFICIAL U.S. NAVY PHOTO 


WHEELS DOWN, BRAKES ON, HOOK OUT—this Hellcat re- 
turns to its ‘“‘nest’’. As it “‘hits the deck”’ tires must have 
plenty of reserve strength to take the shock. 
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BATTLE-FAMOUS HELLCATS 
LAND ON STRONGER, SAFER TIRES 


As fighters go, the Hellcat is a big plane. Its For every kind of service there’s a lighter, 
wide-tread rugged landing gear asks favors of | stronger U. S. Royal Airplane tire specifically 
no landing field . . . is equally at home on the engineered to do the job. 

decks of aircraft carriers or improvised front 
line airstrips. 





aoe Met 


Tires must be strong to take this punishment 
yet light to cut down every ounce of unneces- 
sary weight, make possible more fuel, more 
armor, more fire power. Development work by 
“U. S.” Airplane Tire Engineers helped to 
make such tires possible. They pioneered the 
building of lighter, stronger tires made with 
rayon cord... the tires that are now standard 
of the Service. 
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Listen to the Philharmonic-Symphony program over the 
CBS network Sunday afternoon, 3:00 to 4:30 E.W.T. 


Serving Through Science...to Speed the Victory 













































bers Pogue and War- 
Mem issenting opinions, 
42 attention to advantages 
- might have resulted from 

of the lines, and from 
m of service by flying 
jpment of one line over that 


other. 


sting on 1944, ATA states 
jmum of 320 planes were in 
tion as compared 
in ’41, that express 
ale 2,133,104 Ib. ~ ew 
and that airma -- 
Ate d to 85,803,000,000 as 
est 26,236,027,723 in the 
,'41. Estimate of passengers 
ried in "44 tS 3,658,140, an 
» from the °43 total of 3,- 
uo. Priority passage was 
at 54 percent as compared 
» 61 percent in ‘43. Last 
1's mger load factor is 
med at 92 percent, compar- 
with 82.28 in ’43. This per- 
tin 1985 was gaged at but 
L. 


s ATC, reporting on '44, 
5 1,250,000 persons were car- 
jon its world airlines during 
year. 


, returning its trans-Atlan- 
feet to commercial opera- 
ss following completion of its 
TS contracts, states its 
ss-Atlantic service in last 
L yr. flew 6,700,000 plane- 
ies and carried 68,000 passen- 
and 9,820,000 lb. of mail 
jexpress. A total of 305 trips 
os the Atlantic were re- 
ied by company in ’44, 


ation of a Western Div. of 
ifs traffic department, 
headquarters at Denver, 
anounced. New division, un- 
J. Kernan Weckbaugh, will 
ude Denver, Pueblo, Colorado 
ings, Amarillo, Wichita Falls, 
i Lubbock. 


hwest Airlines’ plant main- 
mance and plant engineering 
tions have been consolidated 
part of company’s plan to ex- 
Acommercial activities. New 
n will be known as plant 
i equipment section. Chief is 
J. McKellar. 


L completed its Alaskan op- 
tions for Army ATC just 
or to close of year. Record of 
mpany was more than 5,200,- 
imi. flown, nearly 20,000,000,- 
)b.-mi. flown, 33,500 military 
sengers carried, plus almost 
0,000 lb. of military cargo 
i more than 2,500,000 lb. of 
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AVIATION ABROAD 


Commonwealth Aircraft Corp. is 
to start production on P-51 Mus- 
tangs for Australia under North 
American Aviation license, re- 
ceiving complete sets of com- 
ponent parts, subassemblies, and 
accessories for initial quota of 
fighters, after which Common- 
wealth will produce its own 
parts. 


Interest of France in postwar 
civil aviation has been spurred 
by aeronautical research activi- 
ties which continued under- 
ground during Nazi occupation, 
recently coming up with designs 
which include twin-engine pas- 
senger plane for European traf- 
fic; medium-range, fast twin- 
engine passenger plane; fast 
four-engine transport with ac- 
commodations for heavy cargo 
for use on Continental and 
trans-Atlantic runs; and high- 
altitude landplane, embodying 
improvements, for non-stop 
trans-Atlantic crossing. 


First Argentine plant to be ex- 
clusively engaged in aircraft 
production was _ recently  in- 
augurated at Quilmas, near 
Buenos Aires, under operation 
of Industria Metalurgica y Plas- 
tica Argentina. It is noted that, 
according to news reports, IMPA 
was placed on American black- 
list in Oct. ’44. 


Brazil, under recent command 
assumption, has received 15 
Consolidated Vultee PBY Cata- 
linas from U. S. for air patrol 
of Brazilian coast and area ex® 
tending over high seas to Afri- 
ean point. 


France has emphasized war pro- 
duction of aircraft by increasing 
plant employment by more than 
half the number of workers en- 
gaged before liberation, bring- 
ing total above 150,000. 


British government is stated to 
be sponsor of new Bristol 
“Freighter” plane project. Craft 
is planned to enable rates of 
one shilling per ton-mile. 


English-operated Reardon Smith 
Line is scheduled to expand its 
marine operations to include air 
services. 


Obituary. Maj. Gen. Vladimir 
Yermolaieff, noted Russian air- 
plane designer and prominent 
in engineering activities of Red 
Army Air Force. 


“W" REFITTING “UPS” POWER OF B-19 


"Installation of four new turbosupercharged 24-cyl. Allison “W” en- | 
B each of 3,420 cu. in. capacity and 2,600 hp., mammoth Douglas 
Specifically XB-19A—is now chalking up higher, speedier, and 
t flights with bigger loads. World’s largest experimental bomber, this 
laboratory” dwarfs present superbombers with span of 212 ft. and 
# 150 ft. Fisher Body fitted new engines, which give 80-ton 
well over 25 percent additional power. New props are 16 footers, 
Tatelle design provides for use of reversible-pitch airscrews to shorten 
runs, 





Simplify Fabrication of 
Stainless Tubular Parts 





Carpenter Welded Stainless Tubing is easier 
and more economical to fabricate because 
of its uniform wall structure and ductility 
of the parent metal. And its high strength/ 
weight ratio enables you to build more 
compact assemblies to save weight and 
space and strengthen tubular parts. If you 
have an engineering problem, you will 
profit by calling on Carpenter's experience 
as a pioneer in the manufacture, and appli- 


cation of Welded Stainless Tubing. 





Ask for a set of 
our Quick Facts 
BULLETINS. Com- 
plete data on fab- 
rication will help 
you use Welded 
Stainless Tubing to 


the best advantage. 


THE CARPENTER STEEL CO. 
WELDED ALLOY TUBE DIVISION 
KENILWORTH N. J 


enter 


WELDED 





STAINLESS TUBING 
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Molybdenum steels have 
proved their ability to 
meet demands in air- 
craft engine cylinders, 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED: 
DATA ON MOLYBDENUM APPLICATIONS. 


FERROMOLYBDENUMe “CALCIUM MOLYBDATE 


AVIATION, February, ™ 
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INFORMATION TIPS 





ENGINEERING DATA 
Aircraft Relays ....-...-..eeeeeeeeld 


_ Quick reference index to help locate 
gircraft relays to meet specifications 
ily, plus dimensional drawings and 
ether information for engineers, are fea- 
tures of Bulletin 30-D from Hart Mfg. Co., 
Hartford, Conn.—AVIATION, Feb., ’45. 


Stress Reduction .............ee0002 


Brushing method of removing sharp 
‘dges, burrs, and marks of machining and 
grinding to reduce any concentration of 









































stresses is topic of report issued by 
Osborne Mfg. Co., Cleveland.—AVIATION, 
Feb., ‘45. 

PRODUCTION 


Bulletin from Shakeproof, Inc., Chicago, 
gontains description and illustrates uses of 
y’s special lock washers in con- 
duit-junction box connections, rheostat 
tassemblies, cable couplings, current regu- 
lators and other applications.—AVIA- 
TION, Feb., ’45. 


Steel Plate Fabrication ............4 


Operations such as precision shape cut- 
ting, stainless steel welding, and plate 
bending on machines developing up to 
500,000 lb. pressure are shown in bulletin, 
Industrial Steel Fabrication, from Ma- 
tine Fabricators Co., Perth Amboy, N. J. 
AVIATION, Feb., '45. 


Waterproof Glue .................5 


Construction Glues for Sept.-Oct., is- 
sued by I F. Laucks Div., Monsanto 
Chemical Co., Seattle, Wash., contains in- 
oon on mabe yeernroet and boil- 

glue calle “Lauxite’”’ PF90-C.— 
AVIATION, Feb., ’45. F 


aS « abiiucs raweal< well 


New color circular from Central Boiler 
Mfg. Co., Detroit, describes accuracy 
and versatility of flame cutting. Ad- 
Sea! annealing and grinding services 

#y company are likewise covered. 
—AVIATION, Feb., ’45. 


Aircraft Wire ..... weeen 


: Electrical characteristics and test per- 
‘ormances of firewall aircraft wire, de- 
yr loped by Rockbestos Products Corp., 
New Haven, Conn., are given in com- 
pany's Bulletin No. 53-A. Used where 
wires are exposed to heat, corrosive fumes, 
smoke, oil, grease, or fire hazard, insula- 
uon is described as being fireproof, heat- 
proof, and inert.—AVIATION, Feb., ’45. 
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MACHINERY & ACCESSORIES 


Air Tool Lubrication Ls 


November issue of magazi 1 

: _ issue gazine Lubrica- 
Ce issued by The Texas Co., New York 
Lae Fag articles titled The 
AVIATION, Feb. — Air Tools.— 
Vibration insulators 
Descriptior of “Dufex” vibration insu- 
_ arts indicating characteris- 
frown n ‘ounts, are given in circular 
AVIATION. Products Co., Cleveland.— 


Feb., 45 


} 


‘ators, plus ¢} 


Hydraulic Units ........ 10 
Bulletin 301-17 fro cet. Mars 

sel m John S. Barnes 

rp., Rockford, IL, describes unit type 

lits in sizes from 1% to 10 

of system is a_ feature, 
-—AVIATION, Feb., °45. 


D. Simplix 
States compan) 
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Products and Practices 


This selected information on new publications and products is 
offered by the "AVIATION" Reader's Service through cooperation 


with the manufacturers. 


It helps executives save valuable time, 


provides profit through convenience. To obtain literature or addi- 
tional data on new products described, simply fill in form below, 
clip it to your letterhead, and mail. There is no cost, no obligation. 





Machine Teol Catalog ............11 


Zagar Tool Co., Cleveland, offers new 
catalog containing complete information 
on line of collets, chucks, fixtures, broach- 
ing machines, and drill heads.—AVIA- 
TION, Feb., °45. 


Multiple Drillheads ...............12 


Adjustable drillheads of two or more 
spindles with positive lock are detailed in 
circular from Thriftmaster Products Div., 
Zimmer-Thomson Corp., Long Island City, 
N. Y.—AVIATION, Feb., ‘45. 


Automatic Couplings Pr Ler eS 


Stated to release torque overloads com- 
pletely, automatic couplings for power 
transmission, made by A. Y. Dodge Co., 
Rockford, Ill., are described in new cir- 
cular.—AVIATION, Feb., '45. 


Milling Machine Tools .............14 


Catalog No. C10 from Kearney & 
Trecker Products Corp., Milwaukee, gives 
complete listings and information on 
arbors, cutters, vises, high speed attach- 
ments, and center scope for all standard 
milling machines.—AVIATION, Feb., '45. 


Heavy Duty Live Center..... 


Designed to handle loads up to 6 tons, 
Model 6 MH live center is described in 
circular from Ideal Commutator Dresser 
Co., Sycamore, Ill. Ease in redressing 
point is stated to be feature.—AVIATION, 
Feb., °45. 


Weed Cetelee 6-5. sikiecicdvcieneeais wee 


Milling cutters, hobs, gear cutters, 
broaches, carbide tipped tools, and other 
special tools, are described in pocket size 
catalog issued by Lake Shore Tool Works, 
Chicago.—AVIATION, Feb., ‘45. 


X-Ray Spectrometer ee 


Stated to provide new method of making 








qualitative analyses of 
crystalline and certain amorphous sub- 
stances, Geiger-Counter x-ray spectro- 
meter, made by North American Phillips 
Co,, New York City, is described in new 
circular.—AVIATION, Feb., °45. 


V-Belt Conversion Chart ..........18 


B. F. Goodrich Co., Akron, has issued 
handy conversion chart on fractional hp. 
v-belts, giving size and conversion data 
on standard “O”, “A”, and “B” section 
belts for compressors, grinders, blowers, 
and industrial machinery.—AVIATION, 
Feb., °45. 


quantitative and 


Hydraulic Foot-Hand Pumps .......19 

Considered in Bulletin 138 from Lyon- 
taymond Co., Greene, N. Y., are hand- or 
foot-operated hydraulic pumps offered by 


company. Pump specification table is in- 

cluded. An engineering service is also 

offered.—AVIATION, Feb., °45. 

Electric Hand Tool ...............20 
Titled More Power To You, circular 

from Precise Products Co., Racine, Wis., 


describes No. 35 high-speed electric hand 
tool designed to operate at 35,000 rpm., 
developing 1-6 hp., and weighing 35 oz. 
Tool is used for special grinding, milling, 
deburring, polishing, and small dia. drill- 
ing. It may be mounted in vise, on stand 
or lathe, or used alone.—AVIATION, Feb., 
45. 


ELECTRICAL 


Insulation Resistance Measure 

Indicating only current which passes 
through insulating material, measuring 
units made by Leeds & Northrup Co., 
Philadelphia, are described in publication 
To Measure Insulation Resistance—LéN 
Test Set Assemblies. Detailed is one set 
for routine plant use, another for !abora- 
tory work.—AVIATION, Feb., °45 
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Iron Core Data 


Covering uses and functions of powdered 
permeability and “Q” of vari- 
frequencies ; 


iron cores: 


ous materials at different 


22 tachometers and a 
hand tachometer, 


effects of addition of adjusting screws. tion, and general installation 
copper cores; mechanical considerations ; AVIATION, Feb., ’45. 

standard pieces and sizes: and. special 

cores particularly of large dimensions, Molded-Insert Chart 


catalog from L. Crowley & C 
Orange, N. J.. offers source 


data.— AVIATION, Feb., °45. 


Welding Electrodes ....... 
Welding Electrodes 


Resistance 


Alloys is title of new catalog from P. R. 

Mallory & Co Indianapolis, Ind. Fea- Glass Insulation 26 
tured are data on line of electrodes and . wegines vice epee talkie seem: 
holders, a list of “do's” and “don'ts”, and Uses, effectiveness, and efficiency of 


applications and properties of company’s 


AVIATION, Feb., ’40. 


alloys 


Tachometers 


Containing full-face and profile views 
i individual-mount 45. 


of four models of its 


of practical 


ovens ene Le 


and tions quickly. 


est 


Offered by American Phenolic 


ments for electrical 


enable engineers, knowing 


“Fiberglas” 


Owens-Corning ._Fiberglas Corp., 


24 Ohio. Characteristics and applications of 
. this material in wire, tapes, tubing, 
other forms, are given.—AVIATION, Feb., 


are detailed in Catalog No. EL44-7 


multi-range portable 
3ulletin No. 44-1 from 
Jones Motrola Co., Stamford, Conn., 
gives rpm. ranges available, mounting di- 
mensions, information on use and opera- 
data.— 


also 


sie week ee 
Corp., 
Chicago, is chart of molded AN arrange- 
connectors designed 
required 
number and sizes of wires, to make selec- 
AVIATION, Feb., °45. 


electrical insulation materials 
from 
Toledo, 


and 





OFFICIAL U. 


GLARE PROTECTION 
FOR ‘'SEA BIRDS”’ 


The blinding dazzle 
of the burning sun 
proves no handicap to the Coast 
Guard “Sea Birds” who serve on 
convoy escort duty. Cool, com- 
fortable Ray-Bans, developed by 
Bausch & Lomb before the war, 
filter out glare-producing rays 
and transmit useful light to aid 
in the unrelenting search for 





Pro te see 


Fpeeuectts LOMB IS DESIGNER AND PRODUCER OF BINOCULARS, SPOTTING 
| SCOPES, RAY-BAN SUN GLASSES AND A COMPLETE LINE OF OPTICAL INSTRUMENTS 
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IN WAR SERVICE 


menacing submarinesand planes. 

Today the entire Ray-Ban out- 
put goes to our Armed Forces. 
After the war, the skilled men 
and women at Bausch & Lomb 
will again produce for civilian 
use the special Ray-Ban glass, 
grind and polish the scientific 
lenses and fashion the distinctive 
frames. Look forward to that day 
when you will be able to get 
genuine Ray-Ban Sun Glasses 
and Shooting Glasses. 


All Ray-Ban Sun Glass production 
ts allocated to military use. 


BAUSCH G LOMB 


OPTICAL CO. ¢ ROCHESTER 2,N.Y. 
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PLASTICS 


Coater Machine .......... ea 
Designed to properly melt pla % 


ings used for protecting parts a Coat. 
for Storage or shipment, machines — 
e 


by Youngstown Miller Co., Sang 
Ohio, are described in company RB il ’ 
¥M-800.—AVIATION, Feb., "43. ulletin 


Protective Coating .............. 2 


Titled Amercoat No. 33 Plasti : 
folder from Amercoat Div., American 
& Construction Co., Los Angeles, cont = 
data on use of material to protect equ’ 
ment and_ structures from _ 
AVIATION, Feb., ’45. 


Brochure on Plastics ............. 9 


Celanese Plastics, new cok 
issued by Celanese Plastics Cone 
Celanese Corp. of America, is generalj WV. 
booklet which includes references to 
of Lumarith in aviation applications 
Numerous descriptive tables and phote. 
graphs are offered.—AVIATION, Feb,, te 


NEW PRODUCTS 


Latest 
Machine Tools 


Press for Plate Work.............30 


Developed by Watson-Stillman Co,, 
Roselle, N. J., for heavy plate work, new 
500-ton flanging (joggling) gap type 
hydraulic press has high and low pres- 
sure delivery pump driven by 20-hp. 
motor, and capacity of 103 gpm. at low 
pressure and 14.7 gpm. at high, with 
operating pressure up to 2,900 Ib. per sq, 
in. Vertical or main ram has capacity 
of 500 tons, stroke is 12 in., depth of 
throat 28 in., size of moving platen 36x 
36 in., and bed size 66 x 55 in. Hor- 
zontal ram capacity is 250 tons, stroke 
is 7 in., and clamping platen 24 x 24 in. 
Operating speeds of vertical ram: Ad- 
vance 68.5 in./min., pressing 9.8 in. /min, 
and return 106 in./min. Operating speeds 
of horizontal ram: Advance 135 in./min, 
pressing 19 in./min., and return 150 in. 
min. Height of press is 14 ft. 6% in 
Floor space specification is 5 ft. 6 in 
10 tt. 10. In. Weight is 80,000 lb- 
AVIATION, Feb., ’45. 





New Gear Cutting Process........J] 


Objective in development of “Shear- 
Speed", new gear cutting process of 
Michigan Tool Co., Detroit, was to bring 
speed of gear cutting up to level set ly 
modern gear-finishing machines, and its 
stated that new process is capable of 
rough and semi-finish cutting of as maly 
as 60 to 100 or more gears per how 
Machine cuts all gear teeth simultane 


AVIATION, February; 
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ith radially fed form-tool blades 
hear-cutting action with balanced 
pressure around gear. Illustra- 
tion shows interior of cutter head and tool 
blades. In operation, gears are placed on 
gork holder. Chucking is part of auto- 
matic machine cycle. Operator presses 
putton to start machine, and when cycle 
is completed there is return to loading 
sition automatically and release of fin- 
ished gear. When gear is automatically 
clamped, head of machine containing cut- 
ter head lowers into cutting position and 
automatically locks. Work now recripro- 
cates vertically. At beginning of each 
up-stroke all blades are advanced radially 
an equal amount. On return stroke, 
blades are retracted slightly to provide 
searance. Amount that blades are fed 
into work on each stroke is adjustable. 
Correct sizing of work is automatically 
controlled and adjustable. ‘‘Jog’’ control 
is provided on machine to inch it for set- 
up adjustments. Adjustments for speed 
of vertical reciprocation and length of 
stroke are also provided. Entire inner 
cutter head is removable as unit. Shoulder 
gears, spur gears and helical gears can 
be cut. Photo shows Model 1843, de- 
signed for rough- and semi-finish, which 
cuts gears up to 4-in. dia. and 2-in. face 
width. Machine is seen in upper (loading) 
position. AVIATION, Feb., ’ 


ously w 
naving 
cutting 


Shell End Mills... cc cccccccccees 32 


Haynes Stellite Co., unit of Union Car- 
bide & Carbon Co., Kokomo, Ind., an- 
nounces small standard shell end mills 





with brazed-in blades. Diameters range 
from 14 to 6 in., with face thicknesses 
from 1 to 24% in.—AVIATION, Feb., ’45. 





Shop Equipment 
& Materials 


New Molded Laminate............ 33 


Used in aircraft for nonstructural and 
semistructural members, Micarta 444, 
new molded laminate developed by West- 
inghouse Electric & Mfg. Co., Pittsburgh, 
is described as having desirable molding 
Properties of thermoplastic materials and 
pe physical characteristics of thermo- 
i Be gaaterials. Modification of resin 
pod ndard product causes substance to 
ra when hot but at the much higher 
aie of 300 deg. C., permitting 
ree al to-be pressed into deep-drawn 
= at pressures of 50 to 100 lb. Dies 
a € made of hard wood or thermo- 

Ing laminates.—AVIATION, Feb., ’45. 


~~ nasicenalacahlghataciie 


AN 442 Rivet Set................. 34 


Aero Too! Co B i 
Co., urbank, Calif., an- 
ig Rew rivet set for use on AN 442 
Fond eatured are cups ‘‘coined’’ for 
standard siz 2 fi typed available in all 
$1zes ¢ 3 aio « Pre 
AVIATION, Feb. agent and offset.— 


Amnetiling Compound.............. 35 
mean fen drawing of brass and steel, 
pound No drawing and annealing com- 
Corp, Beors,. yy vanufactured by Plasteel 
strengths . Mich., is applied in varying 
Wax coati (Oo sive nearly imperceptible 

ng. Applied in drum or spray 


AVIATION, February, 1945 





NORTON ABRASIVES 


“PEANUTS - - 6c. A TON!” 
If You Use 
Behr-Manning Coated Abrasives 





A large producer of peanuts and peanut products had 
long suffered from high cost and the time required to re- 
move their red skins. Now, that’s all changed. 


At the suggestion of a Behr-Manning field engineer, 
Garnet Paper as an abradent was tried with immediate 
and almost incredible improvement in both speed and 
economy. 


In a hopper at one end of the machine, the nuts lie in 
their red hulls. The power is thrown on and almost in- 
stantly from the other end emerges a mixture of cleaned 
nuts and skins, whence a suction line whisks away the 
loose hulls, and the clean, white peanuts fall into a waiting 
receptacle. 


The Garnet Paper involved costs six cents and cleans a 
ton of peanuts before it has to be changed. 


You may not be interested in peanuts, but the same 
engineering skill and knowledge which enabled our man 
to contribute to this successful result, are available to you 
to improve jobs you’re now doing or to suggest entirely 
new uses for Coated Abrasives in your operations. 


Drop us a line on your letterhead, 
either to Troy or our nearest branch. 


Boston, Buffalo, Chicago, Cincinnati, Cleveland, Detroit, 
Grand Rapids, High Point, Indianapolis, Los Angeles, 
New York, Philadelphia, St. Louis, San Francisco, Tacoma 


BEHR-MANNING : TROY. N.Y. 


90) 0° =) (0). BO) an. 10) Wee), M00). 8 7.0. oe 


RELIABLE COATED ABRASIVES SINCE 1872 
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ADAPTABILITY 


...used to doing 
the unusual 


Does some part of the 
product you make pre- 
sent an unusual prob- 
lem? You are under no 
obligation when you 
ask our consultant serv- 
ice for help. Our engi- 
neering thinking and 
our machines are both 
adapted to doing the 
unusual. And chances 
are that a cold-forged 
part will be more eco- 
nomical for you. 
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This Decimal Equivalents 
wall chart is accurate to 
four places and signalled 
in three colors. Yours at 
no cost or obligation. Just 
send us your name, title 


and address. 


See our Catalog in Sweet's 
File for Product Designers 


JOHN HASSALL 


INC. 
Specialists in Cold-Forging 
Since 1850 


126 Clay Street 
Brooklyn 22,N. Y. 
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type mechanical washer, coating contains 
sufficient annealing compound to prevent 
formation of hard mill scale: Coating is 
easily removed in pickling. It is stated 
that work can be drawn as it comes from 
washer without use of coolant or added 
lubricant.—AVIATION, Feb., ’45. 


New Forming Fiber...............36 


New ‘‘Phemolastic’’ fiber, developed by 
Taylor Fibre Co., Norristown, Pa., is 
essentially fabric-base phenol fiber made 
more elastic by special weave in base 





material and rearrangement of the resin 
formula and coating procedures. Using 
inexpensive wooden molds, it is stated 
that flat sheets may be changed to con- 
form to almost any bend, curve, or draw, 
a a few minutes.—AVIATION, Feb., 
, 


Waterproofing of Metal Joints ....37 


Containing pigments with rust inhibit- 
ing qualities, No. 3909 ‘‘Dolfinite’’ chro- 
mate sealer is material designed for water 
and airproofing of all types of metal joints 
and for spot welding seams. Stated to 
withstand variance of temperature down 
to minus 60 deg., it is easily applied with 
knife or hand or air pressure gun states 
maker, Dolphin Paint & Varnish Co.. 
Toledo, Ohio.—AVIATION, Feb., ’45. 


New Quick-Fastening Lock Nu! ... .38 


Adel Precision Products Corp., Bur- 
bank, Calif., offers ‘‘Stalock’’ (photo be- 
low) quick-fastening lock nut designed to 
offer 360 deg. contact with screw threads. 














Its spring action is described as cane 

contact surfaces to be forced deeper int 
thread channels, to afford greater locking 
action. Wide variety of nuts are fue 
nished in two types: For sheet metal 
screws, standard sizes 4, 6, 8 19 Hs 
14; and for coarse machine screw hy 
sizes 6, 8, 10, % in., and ¥; in. Special 
sizes and shapes may be ordered 
AVIATION, Feb., ’45. i 


Flexible Tool Holder ............ 3 


Utilizing a simple oil-resistant syntho. 
tic rubber insert as a ‘‘universal joint” jy 
which tool floats, ‘“Tool-Flex’’, new fiexi. 
ble tool holder announced by Richmont 
Inc., Los Angeles, consists of five parts 
Photo above shows model for turret lathe 
straight shank, where (1) is body ot 
shank, (2) rubber insert, (3) holder, (4) 
rubber grommet, and (5) retainer ‘cap 
Holder is designed as fagllow-up tool. [t 
is stated to compensate for parallel and 
angular misalignment of turret head or 
tail stock with lathe spindle, and to per- 
mit reamer, counter-borer, or hone to 
follow and relieve side pressure. Adjust- 
ment of retainer cap increases or de- 
creases counter action of rubber insert. 
Holders are made for large and small 
lathes with turret heads, engine lathes, 
drill presses, tappers, and portable drills, 
Chuck arbors, reamer holders, and Morse 
taper sleeves are interchangeable in any 
style body. of same size. Holders are 
available with straight shanks \ to ?} 
in., female taper 2-A or 38 for drill press 
spindles, and Morse taper shank sizes 3. 
3, and 4.—AVIATION, Feb., ’45. 


Packaged Carbide Tools...........40 


Carboloy Co., Detroit, announces car- 
bide tools and tips in standard packages, 
quantities being those most frequently 
ordered. Advantages are stated to be 
speed in filling orders and safety in ship- 
ment; for example, cutting tips of all 
standard tools are dipped in hot plastic 
which hardens into protective coating and 
is removable when slit with knife. Stand- 
ard containers are treated to resist mois- 
ture and are reinforced by metal stapling. 


Colored labels provide  identification— 
AVIATION, Feb., ’45. 
Thread Protectors ........0+.+000-4 | 


Made from spiral-wound fiber, Kraft 


AVIATION, February, 1 
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Develc 
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tured 
herme 
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nding: 


king 
fur. » or cellulose acetate, new thread 
netal a ectors and dust caps of any shape 
and Pane (photo above) are designed for 
ads a ter durability in protecting fittings, 
ecial ee openings and ends, tubing, and 
ed.— : : products, from moisture, rust, dirt, 

“; or damage in packing, storing, or 

oping. Maker is Precision Paper Tube 
3 M:, Chicago—AVIATION, Feb., '45. 
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nont, Wendt-Sonis Co., Hannibal, Mo., an- 
arts, ances new protective covering for its 
In plastic 
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Method for vacuum-under-pressure im- 
egnation of coils, armatures, and trans- 
mers has been developed by Vacuum 
pregnating Works, Chicago. Insulation 
aterial is suited to each individual type 

impregnation work planned.—AVIA- 

ON, Feb., ’45. 
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Kraft 


SE +56 ohtee oie canner ay oie 
Developed for aviation applications, 
horosealed” midget type relay manu- 
tured by Betts & Betts, New York City, 
hermetically sealed in metal shell with 
intent of dry air, inert gas, or pressur- 
kd content as desired. Unit is 1}4 in. 
hg (2% in. including prongs) weighs 4 
and has standard octal plug base. Coil 
ndings can be supplied for voltage 





045 rT + . > 
1 ATION, February, 1945- 












ranges from 1.5 to 70v. d.c. Magnetic cir- 
cuit is stated to permit satisfactory 
operation even with coil voltage fluctua- 
tions as great as 25 percent.—AVIATION, 
Feb., ’45. 


Aircraft Rheostats................45 


Featuring new and improved control 
protection, two power rheostats for air- 
craft, made by Ohmite Mfg. Co., Chicago, 
are described as rugged and light in 





weight. Designed for operation in tem- 
perature range from minus 55 deg. C. 
(minus 67 deg. F.) to plus 70 deg. C. 
(plus 158 deg. F.), units are made in 25 
and 50w. sizes, linear or taper wire wound, 
in various resistances, and are totally 
enclosed in metal container. Pictured 
are aircraft rheostats for latest AN-R-l4a 
(drawing AN3155) specifications.—AVIA- 
TION, Feb., ’45. 


Rotary Relay....... ar avaiwisieiaa@ielavotere aaa 
Operating a shaft extension through 
360 deg. in 12 progressive steps, Type 82 


relay stepping unit, made by Price Bros. 
Co., Frederick, Md., provides a 12-posi- 





tion selector switch which indexes one 
position for each momentary current im- 
pulse. Unit will drive up to three wafer 
switches or other load not in excess of 
12 oz.-in. torqué, and can be made to 
operate clockwise or counter-clockwise. 
Actuator can be furnished as direct drive, 
indexing load with current.impulse, or 
as spring drive, indexing load following 
impulse. Current required depends on 
torque, so suitable coil is furnished when 
load is specified. Unit operates on direct 
current only, states maker.—AVIATION, 
Feb., ’45. — : 








IN EXTENSIVE laboratory tests, 
the compression of certain (14- 
inch thick) Booth felt samples 
under load of 150 Ibs. per sq. in. 
resulted (after load removal) in 
*‘permanent” loss in thickness 
of only .005 inch! 

Yes, Booth “‘prescription” felt 
manufacture can be controlled 
to give you the amount of resil- 
iency, or almost any other qual- 
ity, desired in your material. 


THE BOOTH FELT COMPANY 


482 19th Street Brooklyn, N. Y. 
745 Sherman Street Chicago, Ill. 
2071 
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Aircratt Parts 
& Accessories 


For Inexpensive Instruments ....__ 4 


Described as adaptable for instr 
measuring airspeed, altitude, 
consumption, and other factors in 9 
tion of personal aircraft, and as seen, 
though inexpensive, new pressure-pa 
mechanism features a cam and hele 
movement, stated to open new field i 
gage construction. Maker igs Certifng 
Gauge & Instrument Co., Long Igia 
City, N. Y.—AVIATION, Feb., 45, “4 


uments 


Free-Air Thermometer............ 4 


Designed for and supplied to AAF p 
Scott Aviation Corp., Lancaster, N , 
free-air thermometer is now available to 
others. Described as rugged and ~ 
curate, it may be installed in few mip. 
utes.—AVIATION, Feb., ’45. 


Cover Plates... ..cccccsecccne a. 


Designed for patching bullet holes ip 
aircraft, speed nut cover plates made by 
Tinnerman Products, Cleveland, are now 
available in sizes suitable for other appli. 
cations, such as covers for inspection 
doors, access and vent holes, and to 
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and Time by using Pid deh ye 
D A R N FE L F C asters Oe LO ve oe 
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seal holes left after alterations or removal 
of equipment. Attachment is by sliding 
one end of speed nut into hole, centering 
plate, and tightening screw. Three sizes 





inclusion in these columns. 
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Hyatt Hy-Load Bearings are made in separable types as | 
well as in self-contained units. In the separable bearings A-TS ¢ | 
the inner races are the separable units in one instance | 
and the outer races in the other. Thus, the component | 
parts of every separable Hyatt Hy-Load type bearing of a R-TS | 
given size are fully interchangeable. Every race fits every | 
roller assembly. ata | 

Separable races may be assembled in one part of the 
shop and the rest of the bearing in another. When the 
sub-assemblies are brought together on the final assembly BU-2 
line the component bearing parts will fit correctly. No 
selection or matching required. 

Every Hyatt A-TS, R-TS, R-YS, BU-Z and BU-L type BU-L | 
bearing has this feature—and many others. Write for data. 


HYATT BEARINGS DIVISION + GENERAL MOTORS CORPORATION 


Harrison, New Jersey . Chicago . Detroit . Pittsburgh . Oakland, California 
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MECHANIC: “Great leads, Pete... we almost never replace one!” 
FOREMAN: “Nothing unusual, Joe...they’re Titeflex Unimold leads!” 


In a remarkably short period of time, engineers and maintenance 
men have come to appreciate the outstanding performance 
delivered by Titeflex Unimold ignition leads. Introduced by 
Titeflex less than two years ago, today you'll find them on, among 
others, the Pratt & Whitney 2800, 1830, and R-2000 series 
engines that power the C-54 Douglas Skymaster, Douglas C-47 
“the workhorse of the Army”, PB2Y Consolidated Coronado, 
Consolidated B-24 Liberator (Navy Version), Chance-Vought 
Corsair, Gruman Hellcat, Republic P47 Thunderbolt, Northrop 
P-61 Black Widow and many others. 


The acclaim that Unimolds have won can be traced to the 
sound, bedrock engineering that went into the 
development of the Unimold manufacturing 
process. By molding the various elements of the 
lead integrally . . . Titeflex engineers produce 
an assembly offering the very best mechanical 
and electrical characteristics in combination 
with shielded conduit, electrical conductor and 
end terminals in one unit. Each assembly is 
subjected to thorough X-ray and electrical in- 
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spection tests before being shipped. Thus it is made absolutely 
certain that the conductor is molded in the precise center of 
the insulating compounds and that these vital ignition leads 
will not fail electrically in service. 


Titeflex Unimolds perform equally well in auxiliary appli- 
cations, and many of them are being used with gasoline driven 
generators and gasoline aircraft heaters. Titeflex engineers 
are available for consultation on any aircraft ignition or other 
shielding problem. A letter will bring you details. 





Trvercex, Inc. * 510 FRELINGHUYSEN Ave., Newark 5, N. J. 
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Place a book on your desk 
and your hand firmly on 
it. Then try to push the 
book across the desk 
That’s the principle of 
sliding motion—hard on 
book, desk and energy. 
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Place 4 marbles under the 
book, your hand on to 
and push. The marbles 
roll freely, the book moves 
easily in any direction, 
That's rolling motion— 
smooth and easy on every- 
thing! 


Cul-away view of 
New Departure Ball Bearing 


oruary, 1945 


There is a simple, fundamental truth in the principle of the 
ball bearing: “Nothing Rolls Like a Ball!” 


The ball possesses inherent advantages unequalled by any 
other rolling body. There are no ends to a ball—so its axis of 
rotation need never be artificially fixed. 


Thus, a Ball bearing bears the loads on a circle of free rolling 
steel balls, reducing friction and wear, maintaining precise lo- 
cation of parts and cutting maintenance time—as does no other 


type bearing. 


That is why over 300 million New Departure Ball Bearings 
are at work in this war. That is why designers of peace-time 
machinery are designing more ball bearings into their machin- 
ery than ever before. 


There is really no substitute for the ball bearing—nor any 
substitute for the technical experience and creative engineering 
that go into New Departure Ball Bearings. 


Ask for your free copy of “Why Anti-friction Bearings?” 





NEW DEPARTURE + DIVISION OF GENERAL MOTORS «+ BRISTOL, CONNECTICUT 


Sales Branches: DETROIT, G.M. Bldg., Trinity 2-4700 


CHICAGO, 230 N. Michigan Ave., State 5454 « LOS ANGELES, 5035 Gifford Ave., Kimball 71651! 


























OU’LL find Sensenich propellers as 
standard equipment on nine out of 
ten new aircraft under 250 hp. 
The man who buys a plane—and flies 
one—can profitably ask the 
tion “Why?” 

With at least half a dozen to choose 
from, why do most plane and engine 
designers, engineers and test pilots spec- 

, ify Sensenich wood aircraft propellers? 


q uese 


AIRCRAFT 
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Because of Sensenich performance 
under flight test...tests which prove 
that superior propeller design and con- 
struction assures maximum performance 
under all conditions. That’s why Sensenich 
is the world’s largest manufacturer of 
wood aircraft propellers. 








PHOTOGRAPH FOR CULVER AIRCRAFT CORP, BY ROBERT YARNALL RICHIE 


propellers. Any make. Main Plant or West Coast 


KEEP ‘EM IN THE AIR WITH A SPARE 












NOW AVAILABLE FOR 
PRIVATE AND COMMERCIAL PLANES 


Ask your aircraft parts supplier or write di 
for list showing Sensenich model number 
all planes including government ships 
being sold. SENSENICH BROTHERS, Adjae 
to Lancaster Municipal Airport, Lancaster, 
West Coast Branch, Glendale, Calif. 







* * * 
Let the Sensenich PROP-SHOP renew your % 
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the Closer 


NT MOLD Castings 


These cost-saving precision features 
casting — less metal to remove. You daenot have to rea 
machines 10 meet variations in the castings. Even automatic, multiple- 
operation machines cat e safely use with Permite Permanent old 
Castings. You ma also have fewer surfaces 10 machine; he finished cost 
per casting is often surprisingly low. 
Aluminum Industries first producis ~ 95 years ago — were permanent 
mold aluminum castings. Today, ™° foundry 1s better equipped to turn 
out castings of this superior type- perience s given us 
a * thorough nowledge of aluminum and its alloys nd the 
* a specialized knowledge of our engineering staff 1s always at 
. & . your service We shall be glad to submit recommendations: 
ao upon request! 
x Ge a 
x “4p a ALUM! IN YSTRIES: Inc. 
x * CINCINNATI 25, OHIO 
xk * Detroit : 807 New Center Building Chicag°- 616 South Michigan Avenue 
Los Angeles: 324 North San Pedro Street New York: ? Rockefeller Plaza 
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A Lightning Start for the 


“Thunderbolt”... with a 


AAAI ing 


LL YEYO RIX ee AG) 


For Spy Plane acagihas iene Niele: are Wired for Sexstill 


TARTING the 2000-horsepower engine that 

powers a Republic P-47 “Thunderbolt”: is 

sure-fire with DC current supplied by a depend- 
able Mallory Rectostarter. 


Mobile, rugged, easy to operate, unaffected by 
variations in the weather, the Rectostarter is 
built to give years of trouble-free service. They 
are built to operate from any 208 and 230 or 460 
volt 3 phase 60 cycle AC source to furnish an 
economical, continuous flow of DC power. Rec- 
tifying action is provided by Mallory magnesium- 
copper sulphide rectifiers. With no moving parts, 
these dry disc rectifiers assure silent operation 
and long life. 


Republic Aviation Corporation—like other air- 


P. R. MALLORY & CO., Inc. 
INDIANAPOLIS 6, INDIANA 











pairing aircraft, electrical and radio e 
wherever salah are wired for this s 


craft manufacturers and the airlines—finds many 
uses for Mallory Rectostarters. Starting engines 

. . providing power for radio, instruments, lights 
and other equipment in the plane while on “the 
ground , . . testing aircraft engines and electrical 
equipment during manufacturing operations... 
these jobs are commonplace for the Rectostarter. 
All this and battery charging, too, for it can be 
used to taper charge 12 and 24 volt aircraft bat- 
teries without removing them from the plane... 
wherever the airplane may be on airports wired 
for this service. 


Rectostarters are available in poriable or sta- 
tionary units, with one or more DC outlets. See 
your nearest Mallory Distributor for 
details. Or write us today. 


*Rectostarter is the registered trademark of P. R. Mallory & 0-06 


for rectifier units for use in starting internal 











PR. MALLORY @&CO inc 
MAGNESIUM COPPER SULPHIDE RECTIFIERS — 
A L LO ro STATIONARY AND PORTABLE D. C. POWER SUPPLIES — 


BATTERY CHARGERS AND AVIATION RECTOSTARTERS* 


RECTIFIERS 
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PRODUCING WING SPARS ON SHORT ORDER 


» Ss By WILLIAM WINTER 


Editor of “Air Trails” and author of “War Planes of All Nations” tells 
how Bell Aircraft has developed a spar milling machine that in twenty- 








two minutes does the job that once required twenty-four hours. 





HE Bell- designed spar milling has made to speed up American air- by Bell and many other aircraft compa- 

machine is one of the great con- craft production. Previous to the de- nies, it required twenty-four hours to 
tributions this progressive company velopment of this mill, now being used complete a wing spar. Now these in- 
genious machines, covered by Bell 
Aircraft patents, turn out the spars 
for the giant Boeing B-29 Superfor- 
tresses being built in the Marictta Bell 
Aircraft plant i in twenty- -two minutes. 








“The Bell spar milling machine, 
first developed in 1940, makes a cut 
two inches deep and four inches 
wide at the rate of sixty-five inches 
per minute. 


Under the old, slow method the 
material was fed into stationary cutter 
heads. In the Bell-designed mill the 
cutter moves across the metal, which 
is securely held to a bed by clamps 
that automatically drop down to let 
the cutting machinery pass and then 
jump up to grip firmly the spar be- 
hiud the moving section. 


Since the cutting head runs on a 
cam which acts as a die, the machine 
cuts any contour up to twenty degrees. 

‘Each machine is its own meticul- 
ous housekeeper, for streams of coolant 
pumped onto the high speed cutter 
heads sweep away the shavings and 
deposit them into a central salvage pit. 

“The advanced design which Bell 
engineers have built into this spar 
milling machine are further evidence 
that Atnetioun ‘know how’ is the prime 
factor that now makes this country the 
greatest air power in the world. 

**And when V-day dawns, this same 
engineering ability will be utilized in 
producing peacetime products that 
will bring this nation better living 
and greater values.” 


* Buy War Bonds and Speed Victory * 


NIAGARA FRONTIER DIVISION 
Buffalo and Niagara Falls, N. Y. 


Airacobra ( P.39) and Kingcobra ( P.63)— Fighters 
Atracomet— America’s First Jet Propelled Plane 
ar The Bell Helicopter 
. ORDNANCE DIVISION 
Burlington, Vt. 
lItUhll, Flexible Gun Mounts and other ordnance materials 
GEORGIA DIVISION 


Martetta, Ga. 
PACEMAKER OF AVIATION PROGRESS B-29 Boeing Superfortress 


 Atreraft Corpor 


MEMBER AIRCRAFT WAR PRODUCTION COUNCIL...EAST COAST. INC. 
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War shortages crop up in strange ma- 
terials. Mica, for instance. Once seen 
principally in the windows of stoves, 
and in small boys’ pockets, it is now 
used extensively as electrical insula- 
tion. In some war products, it is vir- 
tually indispensable: capacitors for 
radio, spark-plugs for airplane engines, 
insulators in electronic tubes. 

With demand mounting, manufac- 
turers were desperate. A four-man 


BELL TELEPHONE LABORATORIES 


Exploring and inventing, devising and perfecting for our Armed Forces at war and for continued improvements and economies in telephone 





technical mission flew to London to 
help ration the world’s supply between 
the United +States and Great Britain. 
The shortage was serious. 


The War Production Board, con- 
vinced that much mica was classified 
too low when judged by appearance 
alone, asked Bell Telephone Labora- 
tories to develop a new method of elec- 
trical tests. The Laboratories were able 
to do this quickly and successfully 
















CA MINE 





because of their basic knowledge and 
experience in this field. 

The new tests were made availabl 
to manufacturers in this country and 
abroad—the supply of usable mica wa 
increased 60% — and a difficult situ: 
tion relieved. 

Skill to do this and other war job 
is at hand in Bell Laboratories becaus. 
year after year, the Laboratories have 
been at work for the Bell System. 
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In 66 years of processing leather to protect and seal 
machine parts, Chicago Rawhide has solved again and 
again the toughest problems posed by the inventive 
genius of America’s top industrial engineers. Three 
factors are responsible for the success of Sirvis leather 
products . . . the solid foundation of knowledge about 
mechanical leather which is Chicago Rawhide’s great- 
est asset . . . the custom-built designs developed by 
research engineers who have learned that each new 
problem needs special consideration . .. and the rigid 
laboratory control in every stage of production, which 
insures absolutely uniform performance under all 
service conditions. 


It protection is your problem, why not draw upon 
this unparalleled reservoir of specialized engineering 
©xperience? If your postwar designs include parts 
where irregular, eccentric or universal action makes a 
Tigid seal impractical . . . a Sirvis leather boot may be 
the answer. If unusual precision, resilience, long 
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MR. ENGINEER...66 years is a lot of leather 


service or resistance to pressure, shock, or vibration 
is demanded in packings, washers, gaskets, couplings 
or valve discs . . Chicago Rawhide research can de- 
velop the properties you require, and careful produc- 
tion control can assure the most exact processing. 
For precision performance in protective coverings and 
seals, specify Sirvis mechanical leather. 


SUVS 


A Product of 


CHICAGO RAWHIDE MANUFACTURING CO. 
1305 Elston Avenue Chicago 22, Illinois 


New York Philadelphia Los Angeles 
Pittsburgh San Francisco Portland 


Detroit 
Cincianati 


Cleveland Boston 
Syracuse + Peoria 
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HOW TO TURN A PANCAKE... 


into a perfect 3-point landing! 


No need for a perilous pancake land- 
ing when a fighter plane returns to 
base—though enemy bullets may have 
wrecked the hydraulic supply line that 
controls the retractable gear. 


Aboard the plane, there’s a com- 
pact storehouse of emergency power 
—a Kidde cylinder of compressed carbon 
dioxide! The pull of a handle releases the 
stored energy of this highly compressible gas 
—sends carbon dioxide coursing through an 
emergency supply line to operate the retrac- 





Waiter Kidde & Company, Inc. e 


table gear. Down come the wheels for a routine 
3-point landing. 

This is one of the many tasks that gases- 
under-pressure, stored in light-weight Kidde 
cylinders, are perfogming in the aviation 
industry. Specialists in power actuation by 
compressed gases, Kidde engineers are ready 
to work with you in adapting 
this compact source of energy 
to your specific problems. Just 
drop aline to our Research and 
Development Department. 





140 Cedar Street, New York 6, N.! 
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LET’S SEE...1 NEED A 5%" SOCKET 
ON THAT NUT... BETTER USE 
MY 14" DRIVE BECAUSE THIS IS 
GOING TO BE A HEAVY PULL. 










HM-M-MI! HERE'S ANOTHER 5” NUT 
— BUT NOW I BETTER SHIFT TO MY 
3%" DRIVE BECAUSE A 14" DRIVE SET- 
UP WOULD NEVER GET IN THERE. 










Now — you shift over to that tight spot as in **B.”’ 
It's a 56° nut but you don’t shift to a handle and 
socket of a smaller series. You use the same 7/16" 
drive as in “‘C."’ NUGGETS are. compact enough 


MAN! THIS COMBINATION IS for these cramped quarters. 
LIGHT AS A FEATHER BUT IT’S 
GOT THE GUTS TO STAND THE 
HEAVIEST PULL 1 CAN 
= el. 


This picture shows you at work on the same tough 
5%" nut as in “A'’ above. But, now you're armed 
with NUGGET Socket Wrenches having a 7/16"’ drive. 














YES SIR! NUGGETS IN ONE 
DRIVE DO THE SAME WORK 
THAT ONCE MADE ME HAVE 
WRENCHES IN BOTH %"” 4 
AND 1%" DRIVES 






|(D) The Tight Spot 


e Gor a look at your assortment of socket wrenches, today/ Aren’t many 
of the socket sizes the same in both the 14” and 34” drives? 

And your handle types—ratchets, speeders, extensions—are also duplicated! 

How would you like to own Socket Wrenches in One DOUBLE-DUTY 
DRIVE which makes it unnecessary to keep both 34” and 14”? 

Well, you can have such miracle wrenches—after the war when Blackhawk 
will make NUGGETS again. Don’t buy old-fashioned wrenches unless you 
absolutely need them. Wait for NUGGETS! They’re worth waiting for! Ask 
any mechanic who owns a set of NUGGETS! 


A Product of BLACKHAWK MFG. COMPANY, Dept. W125, Milwaukee 1, Wisconsin 













TO PRESENT NUGGET OWNERS: If you have lost any of your 
7/16” drive wrenches, sce your Blackhawk Jobber. He will arrange 
delivery of the replacements. Blackhawk wishes to protect the 
investment of present owners, even though Nuggets cannot be 
made and sold on a mass scale to new buyers until after the war. 


} Y BLACKHAWK | | socKET 


Me WRENCHES THAT SMASHED TRADITION G 


me “_ 
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ments of cénuniednns denies and pinvetens | 
tive combination of engineering vision and manufacturing precision 
the performance of all Delco Radio equipment, wherever it serves 


its purpose. Delco Radio Division, General Motors Corporation, K 








Make Your Dollars Fight 
BUY MORE WAR BONDS 


























AVIATION, Februat, TA 


260 











Celluloid 
Ethoce! 
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ht metals, alloys, plastics, ts : 
tes, plywoods—the list of / A 4 
materials is long, the advan- < ee ae | 
ses many! They're light in ve i % ~ ik 
ht, extra hard, unaffected by : 
ature changes, have great 
strength, ductility or trans- ged el £ ' 
rency. Some are wartime ans" | 
scoveries, all are due for ; 
acetime use. i 
ee 


igned to handle these* mate- 
is the amazing new DoALL 
ss Saw—already establish- r Mo eS | 
, a 3 
g undreamed-of cutting records per ‘a e 
war plants. 4 


ailable in various widths and 
thes for contour or straight line 


ing, the DoALL Buttress Saw FREE LABORATORY SERVICE 


aits your consideration. 





Consider our modern laboratory as your 
mediate delivery from all our own. Send in sample of any hard-to-cut 
pply points. material and our engineering staff will get 

busy and give you a written report of 
Send for Literature today. findings and recommendations. 


{ Fil Super : 
Sawing Band Filer up Grinding Wheels Colloidal inte Variable Speed Inepection Laboratory "oe DER METALLURGY 


af Surface Grinders Cutting Oils 
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Be! Selectio / SCLEOMASTER 
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Soluble Oils Coolant Systems 


I) O AY q THE DoALL COMPANY 
203 N. Laurel Ave. Des Plaines, Ill. 
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Milestone in Metallurgy 


In 2,000 B.C., man alloyed copper 
with tin to make bronze. 


In the 14th century, craftsmen fused 
iron with carbon to make steel. 


In the 19th century, man first suc- 
cessfully welded one ferrous metal to 
another. 


Today, as result of Fairchild en- 
gineering and research, man can now 
join aluminum to steel! 


Through its application to aircraft en- 
gines—the chemical bonding of alumi- 
num to cylinder barrels— Fairchild 
engineers have been able to achieve 
far more rapid dissipation of heat— 
greater development of horsepower 
without increasing piston displacement. 


The Al-Fin cylinder is being used ex- 





clusively on all higher-power Ranger 
engines. 

The future of the Al-Fin principle 
in aviation and other heavy-duty in- 
dustries is assured. 

It also has wide possibilities in the 
consumer field—refrigerators and radio 
tubes, motorcycles, family planes and 
autos. In appliances for home, office, 
factory and farm, the Al-Fin process 
can effect decided improvements. 

Listed here are a few of the possible 
additional applications of the Al-Fin 
Process. 

As you consider their magnitude 
consider what makes them possible— 
the research and engineering of an or- 
ganization whose credo is ““The Touch 
of Tomorrow in the Planes of Today.” 


BUY U.S. WAR BONDS AND STAMPS 


APL AANGER arecrare 


Division of Fairchild Engine and Airplane Corporation » 


o > 
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The Future of Al-Fin 


Bearings - Cylinders 


Pistons - Brakes 


Radiators «+ Refrigerators 


Compressors 


Fire pumps - Motorcycles 


Auxiliary power plants 


and many others 





Farmingdale, Long !sl# 
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ormance Proved in Military Equipment 


3 sm result of five years of development and testing, 


™ PLYA-SEAL bearings have proved the most effective, 
self-protected bearings yet designed. Approved for air- 
craft by the Army Air Forces and the Bureau of Aero- 
nautics U. S. Navy, Fafnir PLYA-SEALS have been in 
use successfully for over two and one-half years in air- 
craft control bearings and operating equipment. Several 
thousand bearings incorporating the double PLYA- 
SEAL have completely eliminated former difficulties 
with metal shielded bearings in textile machines. 


Whether you are designing a new product or planning 
to resume production on an old one, you will find it very 
much worthwhile to investigate and test Fafnir PLYA- 
SEAL Bearings. Write for complete descriptive folder. 
The Fafnir Bearing Company, New Britain, Conn. 
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FAFNIR PLYA-SEAL BALL BEARINGS 


° Now Available for General Use 





Fafnir Standard Ball Bearing | Flexible Sealing Washer Split Retaining Ring FAFNIR: PLYA-SEAL BEARING 


POSITIVELY SEALED 
- —SEALS EASILY REMOVED 


WHAT IS PLYA-SEAL? 

A diaphragm-type, contact seal comprised of 
two sialon —a flat, flexible sealing washer of 
synthetic rubber impregnated fabric and a split 
retaining ring of stainless steel. 

Firmly held in the outer ring, the sealing washer 
does not rotate with the inner ring but is in 
contact with a ground to form a very 
effective seal with a minimum of friction. 


WHAT ARE PLYA-SEAL’S ADVANTAGES ? 
Assures maximum retention of lubricant, 
maximum exclusion of dirt and liquids. 

2 Causes no distortion of the outer ring or 
race, nor does it affect the concentricity 
of either the rings or races. 


3 Forms a positive seal with the outer rin 

while maintaining perfect contact wi 
the inner ring. 

4 Non-capillary and impervious to liquids, 
grease, oil, —— water and a wide 
variety of solvents. Not affected by heat 
or cold. Sealing washer does not deteri- 
orate with age. 

5 Easily removed and replaced to allow in- 
spection, washing and re-greasing. 


FAFNIR 


BALL BEARINGS 
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a Penny @ Day 
Trouble Away: 
ants Another CRESCENT) 


How 
Kept 


(And Why Potts W 















WENTY-TWO YEARS AGO, the Horace 

T. Potts Company, Philadelphia, 
purchased this Crescent Electric 
Tractor and has used it steadily ever 
since. That's a lot of service and, ordi- 
narily, it would mean a lot of tractor 
parts replacement. But this was a 


CRESCENT Electric Tractor ! 


Total tractor parts replacement bill for the 
entire twenty-two years was only $86.90 
— about a penny a day! 


That's a phenomenal record for any 
type of mobile equipment. Because of 
that record, Potts has just purchased a 
new NTW Crescent Electric Tractor. 
It’s this kind of service that explains 
why customers continue to buy Crescent 
Electric Trucks and Tractors. 











Total Accessories Costs 
for 22 Years 


Battery and tire replacements are, of 
course, beyond control of the tractor 
manufacturer except for the initial 
equipment. Yet smooth Crescent per- 
formance even provided Potts with a 
big saving on these accessories. Average 
total battery and tire costs for the 
twenty-two years were as follows: 


2 Batieries ...:...... $800.63 
3 Sets of Tires. ...... 136.60 
TOTAL, 22 years... 937.23 
Cost per year .... $ 42.60 


Total costs per day ‘for tractor parts, 
batteries and tires averaged less 


than 13c. 





Seeanseaweacaanaaneaaeaaanaes 





Od 


The Modern Crescent NTW Twin Front 
Wheel Tractor. Designed to furnish low- 
cost, trouble-free, tractive power. Easy to 
handle. Twin steering wheel construetion 
permits operation where congested areas 
end narrow cisles demand utmost flexi- 
bility. Send for bulletin. 
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¢ LEARN ABOUT THIS NEW SUPER HIGH SPEED STEEL WITH ALL THE 
BSTINCTIVE FEATURES OF CENTRIFUGALLY CAST ALLOYS, WITH HIGH WEAR 
SISTANCE DUE TO THE PRESENCE OF BORON AND WITH MAXIMUM RED 
ARDNESS IMPARTED BY TWENTY PER CENT COBALT » 


MBENERAL AIRCRAFT EQUIPMENT, INC. 
"mOUTH NORWALK, CONNECTICUT + TOOL DIVISION 
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_ PRATT & WHITNEY 
TWIN WASP 
ENGINE 








fo, 


ALL OVER THE WORLD-::> 


ws tawson PAECISION 


@ Power! —Titanic power! dependable, durable! That's 
the Pratt & Whitney “Twin Wasp”! What makes this power 
dependable and durable? The answer — quality precision 








machining of the maze of intricate parts. 





@ Lawson is proud to have been selected by the famous 
Pratt & Whitney Aircraft Division to manufacture vital parts for 
these engines. Lawson is ready and able to work with you on 
future plans that require close tolerances — the stepping-stones 


Chat ON, Lawem 


@) symsor OF PRECISION President 
LAWSON MACHINE ge TOOL COMPAN! | 


Y, 


120 MOUNTAIN AVE. 3, MALDEN, MASS. 
ee, 







of mechanical progress. 
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Look Ahead with 
Weatherhead 


THE WEATHERHEAD COMPANY, CLEVELAND 8, OHIO 
Plants: Cleveland, Columbia City, Ind., Los Angeles 
Canada — St. Thomas, Ontario 


BRANCH OFFICES: REW YORK . PHILADELPHIA e 


AVIATION. 
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AVIATION FITTINGS 


AUTOMOTIVE 
* 
REFRIGERATION 


So tremendous have been the wartime productive capaci- 
ties of the four Weatherhead plants that we now have 
available for immediate delivery the greatest assortment 
of improved A-N Fittings of all types and sizes that we have 
ever been able to offer during our long experience in the 
aviation field. Take advantage of this situation by writing 
for our newest Surplus AN Stock Catalog today, 


BETROIT ° Curcace . ST. Louis *. LOS ANGELES 









HOW ALUMINUM BRAZING 
SIMPLIFIES ODD SHAPES 


Until recently heat transfer units have been complicated 
by special reinforcements to give them strength in un- 
usual shapes. At high temperatures the soft solder, 
which bonds copper tubes to their shells and to each 
other, could not stand the severe stresses set up by 
pressure, vibration and shear in unusual shapes, unless 
other weight-increasing supports were added. 


ALUMINUM BRAZING CHANGED ALL THAT 


Discovery of a way to braze thin-walled aluminum 
tubes to aluminum header plates and shells made simply 
constructed odd shapes possible, for three reasons: 


1. Aluminum alloy bonding material defies tempera- 
tures, pressures and strains several times higher than 
soft solder can stand. 


~ 


Heat-treatable aluminum alloy tubes, header plates 
and shells stand temperatures and pressures that 
cause copper to anneal and weaken. 


3. Aluminum’s weight being 14 that of copper affords 
other obvious advantages to designers of products 
incorporating heat transfer units. 


That’s why USAAF designers were quick to take ad- 
vantage of Clifford’s discovery and put Feather- 
Weights to use in a number of their aircraft models. 


POSTWAR PLANNING 


Now war orders occupy 100% of Clifford’s production... but inquiries 
and suggestions about postwar applications of all-aluminum heat-transfer 
units to automotive. heating, cooling and ventilating fields are welcomed. 
Clifford Feather-Weights... Save *4 the weight... same size and shape. 
Clifford Manufacturing Co., 562 E. First Street, Boston 27, Mass. 








[OIL COOLERS AND COOLANT RADIATORS 
FHYDRAULICALLY-FORMED BELLOWS “e7 





IN HYDRAULICALLY- 
FORMED BELLOWS 


the metal has to be right 


Metallic bellows can be made four ways: 


1. Built up from a number of sections. 
2. Mechanically spun from a welded tube. 
3. Mechanically spun from a seamless tube. 


4. Hydraulically formed from a seamless tube. 


The first and second are as strong as their metal and 
joints; the third as its tool-scratched metal; the fourth 
as its metal only. 


In hydraulically forming a bellows, no spinning tool 
touches its surface. It’s made by forming the paper. 
thin walls of a metal tube between the plates of a col- 
lapsible die by means of internal hydraulic pressur. 
And since that pressure is much higher than any pres 
sures it will meet in service, any bellows that survive 
the forming process must be metallurgically sound. 


Therefore, to make hydraulic forming practical the 
metal from which the tube is made must be free from 
slag and scale inclusions . . . and the tube must be fre 
from draw die marks, variations in wall thickness and 
faulty crystalline structure. 


Clifford, being the first to produce hydraulically: 
formed bellows for industry, not only realizes the i- 
portance of metal selection, but also appreciates the 
critical nature of all processes involved in making be: 
lows assemblies for controlling temperature and pre 
sure; for sealing against pressure leakage; or for othe 
exacting uses. First with the Facts on H ydraulically 
Formed Bellows. Clifford Manufacturing Co., 561 B. 
First Street, Boston 27, Massachusetts. 


BELLOWS 


ALL ALUMINUM [ 
SEAL 


Ol, COOLER 
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@ For finishing forgings, dies, metal pat- 
terns, castings and similar work, you 
can't beat Cleco Light Grinders. They 
are light in weight, small and easily 
handled, yet pack plenty of power. 
The No. 214 series of Cleco Grinders is 
available at speeds of 14,000 and 18,000 
R.P.M. and are governor controlled, 
while Model 12 is faster at 20,000 R.P.M. 
Fitted with %”, 24 S.A.E. thread 
spindles. Exhaust deflector included. 


Standard equipment consists of spindle 
nut and washer, and 4” collet chuck. 
Spindle extension 14” or 3” long furnish- 
ed, in lieu of collet chuck, when specified. 
Dead handle supplied when so ordered. 


Bulletin 80 describes these light grinders in de- 
tail, as well as furnishing complete data on the 
entire line of Cleco Rotary Grinders. Ask for it! 





ie eee 2 


Working inside a casting. 





Above, a Cleco 214J light grinder. Below, a Cleco 
No. 214 smoothing up an aluminum casting, with a 
rotary file. 
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THE CLEVELAND PNEUMATIC TOOL CO. 
378] East 77th St. * Cleveland 5, Ohio Branch Offices in All Principal Cities 
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| WINGS FOR 16 FLYING DOUGHBOYS! 
, A new CG-15-A troop-carrying ~~ 
glider being towed away from 
Waco Aircraft’s Troy, Ohio, plant. 


* 









SPRAYING SHERWIN-WILLIAMS HOT DOPE ON JHE FUSELAGE with 


Pe) 
Easy to use and simple to maintain, the Thermotitt 


the Sherwin-Williams perfected Thermotite* machine. unit substantially cuts the number of doping coats req 
“eo AVIATION, February, 19 



















1ST COAT OF DOPE applied to wing sections acts 
as an adhesive for the “skin” of P*D*F* 
(Pre-Doped Fabric). Thermotite* speeds the 
impregnation and does job more thoroughly. 


Only two coats of dope required! Production 
atly doubled! That’s the big news to come 
of Waco Aircraft’s application of Thermo- 
e* in the manufacture of the new CG-15-A 
bop-carrying gliders! 

Un fuselage, tail and wing structures, tapes 
t applied with Sherwin-Williams cold dope 
er P*D*F* (Pre-Doped Fabric) and are 
owed by a cross-coat of hot dope applied 
nthe Thermotite* unit. The doping job 
completed with a single coat of Sherwin- 
illiams Olive Drab fed through the 
ermotite* machine. The body of the glider 
teady for assembly. 

The wings, built of precisioned plywood, 
st go through a sealing process. A coat of 











wired. otite and P*D*F*— Trade-marks Reg. U. S. Pat. Off. 


, I F 
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2ND AND FINAL COAT is cross-laid over the “skin” 
of the wing, completing the doping job and 
fully preparing it for coating with Sherwin- 
Williams Olive Drab— Thermotite* applied! 


HERMOTITE* PROCESS 


ashes production time on new WACO troop-carrying glider! 


Sherwin-Williams hot dope is then Thermc- 
tite*-applied... forms a perfect adhesive for 
the ‘‘skin’’ of Pre-Doped Fabric. A cross-coat 
of clear hot dope and a single application of 
Olive Drab follow. 
Here’s another ex- 
ample of how Ther- 
motite* eliminates 
need for thinners and 
effects revolutionary 
savings in time and 
labor. Want complete 
details? Just write 
today to The Sher- 
win-Williams Co., 
Cleveland 1, Ohio. 
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Delco-Remy 
Aircraft Electrical Equipment 


With grease on his hands and hope in his heart, the man who gives 
a part of himself to every patch and repair ‘‘sweats out’’ his mission 
on the ground. He gets no glory, no battle honors. His reward is the 
sight of a plane returning safely, and the confidence of officers and 
crew in his skill. Delco-Remy electrical equipment is serving today 
in America’s heavy and medium bombers, carrying out its part in 
a large assignment. More than half of Delco-Remy’s facilities are 
engaged in the manufacture of electrical units, precision parts and 
products for the aircraft industry. When Victory is finally won, Delco- 
Remy equipment will help maintain the dependability of com- 
mercial aircraft and bring the convenience of dependable electric 


starting, lighting and ignition to light plane owners. 
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The global air routes pioneered by Pan American World 
Airways have proved to be of outstanding importance to 
our war. 

When the Japs struck at Pearl Harbor, PAA routes were 
immediately available for the use of our Armed Forces. 
Today, as the war draws to a crisis, PAA flight crews are 
serving both the Army and Navy in flying personnel and 
materiel to every theatre of operations of our world-wide 
battlefronts. 

And the PAA navigators, operating under the Miami based 
Air Transport Command, are safely basing their calculations 
on the readings of the Fairchild Aerial Sextant — a sextant 
that has the full confidence of men who know the skies. 











AND INSTRUMENT CORPORATION 





And rightfully so. For Fairchild Aerial Sextants wee 
developed from a basic design suggested by the U. S. Amy 
Air Force to be compact, lightweight, easily handled ... wid 
a bubble that remains ‘stable’. . . with automatic recordiag 
of consecutive sights during the entire sighting cyded 
optional duration. 

Fairchild leadership in the design and precision prodit 
tion of aerial operations instruments . .. which include aeti 
sextants, cameras, radio direction finders, lead computing git 
sights ... is the reward of an air-minded policy of engineetit 
and building far beyond the stated basic specifications of a 
given problem. New York Office: 475 - 10th Ave., New Yes 
18; Plant; 88-06 Van Wyck Blvd., Jamaica 1, New York 
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FORMATIONS 
FOR VICTORY 





U. S. Army Air Corps Photo 













OOK at a perfect formation of fighter 
L planes in the sky ... and you'll see the 
significance of a “formation” of drums on 
a beach head. Inside those drums is the 
fuel for victory in the air. And to guard 
that fuel — to keep it safe from seepage, 
dust and contamination — is the war-time 


job of Tri-Sure Closures. 
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The critical needs of war have proved re- 
p 
peatedly what every user of drums should 
know: if Tri-Sure Closures are on a drum- 
E head, every drop inside that drum is safe. 
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ns of asf 
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The reason is that Tri-Sure Closures seal 
a drum hermetically with a seal, plug and 
flange that no water or impurities can pass. 


This is Tri-Sure’s famous triple protec- 
tion that enables drums to be stored in the 
open for months, or shipped thousands of 


W York 
miles, without leakage, seepage or loss. 
And that is the kind of protection that 
every drum in every shipment should have. 

—— 





ERICAN Pp 
RICAN FLANGE & MANUFACTURING CO. INC., 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
TRI-SURE PRODUCTS LIMITED, ST. CATHARINES, ONTARIO, CANADA 
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Every man on the job at Olofsson’s knows what PRECISION means. 


They take pride in quality performance as designers and builders 
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ore : . Ant 
of tools, dies, jigs, gages, fixtures and specjal machines. TOOL AND DIE COMP 


LANSING, MICHIGA 
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This Vickers Aircraft Hydraulic Motor weighs only 
6.4 pounds yet it has a normal output rating of 16 


horsepower at 3000 psi and 3750 rpm. 


; ; ey damage. These hydraulic motors can be started and 
But a high horsepower/weight ratio is not the only A Snagit 
: 7 : stopped instantly due to the very low inertia of the 
advantage of using Vickers Hydraulic Motors for : me 
ns : ; ‘ moving parts. They cause no radio interference. 
delivering rotary mechanical motion on many air- 
Gris ’ Reversal and accurate control of speed are very 
craft applications. These hydraulic motors save , ; é 
; f simply and easily accomplished. 
space as well as weight. Starting and stalled torque 


both closely approach operating torque. They can Vickers Aircraft Piston Type Hydraulic Motors are 
be stopped accurately to position. . . . No clutches inherently simple and rugged; they are available 
or brakes are required. They are used for dynamic in a wide variety of models for operating pressures 


braking and can be stalled for long periods without up to 3000 psi. 


VICKERS Incorporated «+ 1462 OAKMAN BLVD. - DETROIT 32, MICHIGAN 
Engineers and Builders of Oil Hydraulic Equipment Since 1921 
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BARS ¢ BILLETS ¢ SLABS 
PLATES ¢ SHEETS © STRIP 


in all commercial sizes 


E are in excellent position to fur- 
nish the complete line of special 
alloy steels most suitable for case harden- 


ing by nitriding. 

These Nitralloy Steels are produced 
both in our Chicago and Pittsburgh mills. 
Our metallurgists will gladly discuss their 
application in terms of your require- 
ments. 

(If you are not equipped to handle 
nitriding in your own plants we will 
gladly tell you what firms in your vicinity 
are qualified to do this work for you.) 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 
Columbia Steel Company, San Francisco, 
Pacific Coast Distributors 
United States Steel Export Company, New York 
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By °mplete Repair Service for All Types of Aircraft Teols. 
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AN AIRCRAFT TOOLS ANGLE DRILL 


for Exery Parypoce! 


Aircraft Tools Angle Drills and Flexible Shaft 
Drives are designed for aircraft fabrication and 


are ideal wherever power transmission in a hand 
tool is required. They are rugged — precision- 
built to give long, trouble-free service under 
the most exacting conditions. Full radial ball 
bearing construction throughout. Drive shafts 
and spindles are made of carefully ground heat- 
treated alloy tool steel. All angle drills and at- 
tachments are “broken in” and tested on a 
specially designed test stand before delivery. 


February, 1945 


Shown are only a few of the sizes and types 
available. For complete information, please 
write for new catalog. 
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omyplelé FACILITIES FOR 
RESEARCH AND TEST ON 
TUBING PROBLEMS -- - 


Day in and day out, in a spacious building with complete 
and modern facilities, Globe chemists and metallurgists 
conduct research on tubing problems. Testing and inspection 
of Globe Steel Tubes are regular routine. Special problems 
of customers are studied, too, and physical and chemical 
tests, spectrographic and microscopic examinations are made, 
to select the correct analyses for each customer’s particular 
needs. The Globe technical staff is available at the mill 


or in the field, for technical service on tubing problems. 
$007 


















A typical special report, prepared by 
the Globe laboratory and technical staf 


GLOBE 


ie 











tx Boiler and Pressure x Mechanical Tubing 


Tubes “ 





3 Gloweld Tubes 
te Condenser and Heat (Welded Stainless) 
Exchanger Tubes fl B ES ¥ Globeiron eed 

% Stainless Tubes (Seamless Pure 


(Seamless) 
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GLOBE STEEL TUBES CO. wicmis« 
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D. C. Motor with A. C. take-off, especially 


wy é T eo @ @ developed for a portable aircraft engine 
0 Ww Ww & heater. 


for your Meu PRODUCT 





witer. A Intermittent high 
torque motor 
with low weight 
factor, developed 
for aircraft service. 




















Small, sturdy motor especially designed 
for aircraft heater service but can be read- 
ily adapted to a wide range of industrial 
applications. 


Compactly de- 
signed motor 
developed for 
de-icer metering 
pump and special 
instrument service. 





d by 
staf. 


Base-mounted, explosion-proof aircraft 
geared fuel transfer pump motor. Preci- 
sion built with compactness and depend- 
ability. 
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ONE OF BRITAIN’S FOREMOST FIGHTERS 


UI 


CONSTANT |SPEED 


VARIABLE ROPELLER 















Designer ee and . Manip CMMECED of 


ze SPEED 
||\ VARIABLE PITCH 
LIMITED, ENGLanp. | PROPELLERS 











ae designed for Wing Flap 


ELECTRO L’S installation, it is equally valuable to 
Te) LLOW-.-U Pp VA AY, 3 such other uses as carburetor, rudder 


or any service where smooth, accurate 








and complete control is required. 

Electrol engineers will welcome an opportunity to de- 
sign a Follow-Up Valve installation for any service in 
aircraft or general industrial application. 


® ELECTROL 


HYDRAULICS 


MECTROL INCORPORATED e KINGSTON, NEW YORK « HYDRAULIC EQUIPMENT FOR AIRCRAFT 
VIATION, 
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Relining cargo spaces with 


FIBERGLAS*® 


Pennsylvania Central Airlines is using thin, strong, 
Fiberglas-reinforced plastics laminates in the recon- 
ditioning of the transport planes which the Army has 
released for commercial use. 

The sheets, one-sixteenth of an inch thick, are made 
of layers of Fiberglas cloth bonded and impregnated 
with one of the new contact-pressure resins. 

Used to protect the fuselage skin from damage 
which might result from the loading and unloading 
of heavy cargo items, this material has greater im- 
pact strength and is lighter in weight than the corru- 
gated metal formerly installed. The combination of 
Fiberglas and certain types of resins, results in a 
material having many unique physical and mechan- 





AIRCRAFT BLANKETS—for thermal 
insulation. Fireproof. Lightweight. Made 
of Fiberglas insulating wool, faced with 
Fiberglas cloth and sewn with Fiberglas 
thread. 


AIRCRAFT REINFORCED PLASTICS 
PARTS—fabricators are combining certain 
low-pressure resins with Fiberglas fabrics. 
Lightweight, impact strength, sound damp- 
ening. Used for panels and formed oarts. 
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REINFORCED PLASTICS SHEETS 


FIBERGLAS 


*T. M. Reg. U.S. Pat. Off. 
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Light, Strong Fiberglas-Reinforced 
Plastics Liner 


ical properties. It has excellent dimensional stability 
under a wide range of temperature and humidity 
changes. It has high sound dampening qualities 
important in aircraft construction. 

Other types of Fiberglas (fibrous glass in various 
forms) are being used by the military and com- 
mercial aircraft industry for both new construction 
and reconversion work. A few of the types and uses 
are listed below. 

If you do not have complete data on Fiberglas 
in all of its various forms, or if you have a problem 
which Fiberglas may help solve, write Owens-Corning 
Fiberglas Corp., 1891 Nicholas Bldg., Toledo 1,Ohio. 
In Canada, Fiberglas Canada Ltd., Oshawa, Ontario. 


2. 





AIRCRAFT COATED FABRICS—fie 
glas cloth used as a base for rubber, vii 
compounds and other coatings. i 4 
stability, high strength, humidity resistance 
Used in flexible connections, eft 


AIRCRAFT TAPES—another ail-glass 
product, woven from Fiberglas yarns. 
Incombustible. Used for insulating motors, 
generators, etc., and for lagging of 
thermal insulation on ducts and pipes. 
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TRY ONE FREE—A Chicago Mounted Wheel or 0" FV Bond Grinding 

Wheel sent promptly on request: Tell us size preferred ond what you 

have to grind. 

cHicAGO GRINDING WHEELS —for the cnicaGoO MOUNTED wHeet 

duration, sizes UP to 3" in diameter only, in ternal oF external grinding, purring and 
bonds including F 4d with polishing: ade to fit any . Many styles. 

ad shank sizes- 
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7 New becuuwte Swity 
KEYING RELAY 


. for Aircraft and 


Other phpeplications 


Here is convincing proof that a keying relay 
does not have to be complicated to be efficient. 
In fact, just the reverse! Actually, the extreme 
reliability with which Struthers-Dunn Type 
78CCA100 Relay holds its adjustments is the di- 
rect result of its new simplified and rigid design 
which utilizes an absolute minimum of parts. 

Originally made for aircraft use, it weighs 
little, is exceptionally sturdy, and has all parts 
readily accessible. Tests show a minimum life 
of five million operations. 

The Relay has seven poles, including one 
double-throw pole which handles high-voltage 
radio frequency currents by means of a vacuum 
switch. All high-voltage parts are rounded to 
reduce corona. 

Write for complete details, or get in touch 
with your nearest Struthers-Dunn Field Engineer. 


STRUTHERS-DUNN, Inc. 
1321 ARCH STREET PHILADELPHIA 7, PA. 




























STRUTHERS-DUNN 


DISTRICT ENGINEERING OFFICES: ATLANTA . BALTIMORE . 


BOSTON . BUFFALO . CHICAGO . CINCINNATI « CLEVELAND 


DALLAS . DENVER ~- DETROIT « HARTFORD «. INDIANAPOLIS .«. LOS ANGELES « MINNEAPOLIS « MONTREA! 
NEW YORK . PITTSBURGH « ST LOUIS . SAN FRANCISCO. SEATTLE « SYRACUSE » TORONTO « WASHINGTON 
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The U.S.O. hostess recognized wings, and 
rank, but the face was too young for the silver 
leaf on his shoulder. 

“Heavenly day!... How do you Air Force 
boys run up so much rank so fast?” she asked. 

“You just have to keep on livin’, 
ma’am,” said the youthful 8th Air Force 
Lieutenant Colonel ... and he wasn’t 
being at all facetious! 


Since last summer they have been trickling 
back ... with rows of ribbons under their wings, 
foreign service stripes, and the shoulder patch 
with the “8” between the spread wings of the 
Air Forces emblem. Too few of us know either 
the marking or its meaning. 

The 8th Air Force began with the first few 
Flying Forts sent to England in early 1942... 
proved that precision bombing by day was 
practical—and deadly... fought with the R.A.F. 
500 miles deep in Fortress Europe despite 
40,000 anti-aircraft guns, Focke-Wulfe fighters 
-..and sickening losses to the original group. 

With 1943 came reinforcements; but the 
Ploesti oilfields cost 54 bombers, the two 
Schweinfurt raids 96. Before the year’s end, 60% 
of the flying personnel were dead, wounded, 
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SJACOBS. 








listed as missing, prisoners of war. At its peak 
in Spring 1944, the 8th lost in one fateful week 
in February 170 bombers, downed 548 German 
fighters, broke the back of the vaunted Luftwaffe. 
In a year of hard, persistent fighting, the 
8th battered the German war machine 
and its industries, shriveled Nazi nerves. 
When D Day came, American armies 
never met the full strength of the mighty 
Wehrmacht, but an enemy weakened by 
disorganized communications and supply lines, 
What most Americans fail to realize is that 
the 8th Air Force saved the lives of hundreds of 
thousands of doughboys, shortened the European 
war by perhaps a year . . . earned more 
decorations and citations than any other _§ 
military unit in history, as well as our } 
undying gratitude. Watch for the 8th 
shoulder patch and honor the men 
who so proudly wear it! 










Many of the 8th Air Force and other gD 
AAF bombing personnel were schooledin @ 
twin-engine training planes powered with 
engines made by Jacobs...a fact of which we 
are justly proud... Jacobs Aircraft Engine 
Company, Pottstown, Pa. 


Pottstown, Pa. 
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-..IN YOUR POST-WAR PRIVAITPI 


ov HEAR a lot of different opinions about 
the postwar outlook for the aircraft industry. 
Some people say that the number of private 
planes will grow like Jack’s beanstalk. Others 
say that there just aren’t enough people with 
money enough to buy their own planes and 
who are also able to pass the C.A.A. tests. 


But one thing is certain — aircraft manu- 
facturers are planning now to build private 
planes that are better and cheaper and safer 
than the prewar models. And one of the big 















od 


e . . . § Wo 
improvements they are incorporating into the 


designs are Firestone wheel and hydrauli ” 
brake assemblies. 


Equipped with Firestone Tires and Tuts 
the Firestone wheel and brake assembly is, 
safety and kinetic energy capacity, the lights 
airplane braking unit on the market. ! 
dependability it is unsurpassed — tests umm 
all conditions have failed to produce a locke 
brake and it will not freeze in winter or 0 
heat and grab in summer. 


br the 


FIRESTONE AIRCRAFT COMPANY, AKRON, OHIO + LOS ANGELES, Chl’ 


BRAKES, 





AIR SPRING LANDING GEARS, 
COVERING, FOAMEX CUSHIONING, FUEL AND OIL CELLS, BUSHINGS AND MANY 0" 


BATTERIES, SPARK PL! 
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_, PREPARING FOR PEACE 


_ 


SS 


Would you like full in- 
)rmation about Firestone 
heel and brake assem- 


lies? A letter, wire or 
hone call will bring you 


bmplete data or a trained 


rcraft engineer, without 
bst or obligation. 


br the best in music, listen to the 
oice of Firestone’ with Richard 
ooks and Gladys Swarthout and 
¢ Firestone Symphony Orchestra 
bnducted by Howard Barlow every 
onday evening over NBC network. 


1945, The Firestone Tire & Rubber Co. 
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Glackout For Exhaust Flames! | 


Burning exhaust gases no longer “spot” night-flying 
planes for enemy observers... thanks to the Solar 
flame damper which suppresses the tell-tale flames, 
reduces plane visibility and has greatly increased the 
effectiveness of night combat operations. 

Solar engineers have played a major part in the 
development of flame dampers because the design and 
fabrication of products which must withstand high 
Operating temperatures and severe vibrations, possess 
great structural strength, yet be light in weight, has 
been Solar’s specialized activity for fifteen years. 
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As the leading manufacturer of airplane exhaust 
systems and other high temperature alloy products for 





oe wise F 
the elimination of gases, the utilization of waste hei te 
energy, and the control and transfer of heat, Solar has . 
become the recognized authority. Its services are avail: a 
able to aircraft manufacturers with such problems. 

STAINLESS STEEL PRODUCTS 
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Aeroprops for the Planes of Peace 


Reliability and Automatic Operation of this 
General Motors Propeller add New Ease to Flight 


Passencers in tomorrow’s planes 
will fly with serene confidence, 
thanks to the brilliant engineering 
developments of recent years. Im- 
portant among these developments 
is the Aeroprop, the war-proved 
General Motors propeller. 


The Aeroprop combines greater 
lightness with maximum strength 
—simplicity with utmost reli- 
ability. Under powerful hydraulic 
control, the Aeroprop automati- 


I, 


ff 


cally adjusts its pitch to meet 
changing flight conditions, moving 
from low pitch to full feather in 
only five seconds. 


Weight reduction is achieved 
through use of hollow blades which 
are steel-ribbed for strength. Sim- 
plified design and fewer parts mean 
reduced wear, quick inspection, 
and maintenance economy. 

These features—each contribut- 
ing to the reliability of the pro- 







eroprop 


The Lighter, Stronger, More Reliable Propeller 


oe AEROPRODUCTS DIVISION » GENERAL MOTORS CORPORATION « DAYTON, OHIO 





peller—distinguish the thousands 
of Aeroprops that have helped 
American planes dominate the 
skies. These same engineering 
achievements of General Motors 
research will serve the millions who 
will fly in the coming years of peace. 


Aeroprop Advantages—Lightness for pay- 
load . . . Strength for safety . . . Simplicity 
for easy service .. . Faster Automatic Pitch 
Change for flight efficiency . . . Full Feath- 
ering for engine protection . . . Engineered 
for reliability. 
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Once you buy the holders yOU 
need, you carry # stock of insert . 
pits only. One range of inserts a pecanet ie a 
yari sized holders- , 
fits various ee in peice 










Float between holder and bit 
wear on the point 
t and screw recess 
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Return of used bits for recom 
ditioning is unnecessary. Cost 


of inserts is approximately the 
econditioning charge 
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HINK of it! One-fourth shorter takeoff runs! 

One-third higher rate of climb! Cruising faster 
and farther at the most favorable altitude! All 
with minimum fuel consumption and engine 
wear. That's what Aeromatic—the one and only 
self-acting variable pitch propeller—means 
for that postwar plane of yours. And it means 
long glides for happy landings—with an instan- 
taneous change of pitch for a quick pickup if 
you overshoot the field. 


Completely self-contained and self-acting, the 


Aeromatic Propeller requires no instruments . . . 
no controls . 








Air Controlled 


K© PPERS Co., Inc., Bartlett 
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or do. Responding to natural forces, it automat- 
ically assumes the correct pitch for peak effici- 
ency under all flight conditions. It lets your plane 
and engine deliver automatically, as no other 
propeller can, al/ the performance that is built 
into them . . . with safe, simple, economical 
operation that makes flying real fun. 


If you fly, or plan to fly, you will want an Aero- 
matic Propeller on your plane. Write to your 
aircraft manufacturer about it today. And if you'd 
like our little get-acquainted folder, containing 
a diagram of the ‘“‘brain’’ in an Aeromatic, 
drop us a line. We'll be glad to hear from you. 





ee zy 
Hayward Division, Baltimore 3, Md. 


Licensed under patents of EVEREL Propeller Corporatior 
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How are you at Chopping Trees 





No, this is no joke. Many businessmen have vol- 
unteered to aid the paper shortage by spending vaca- 
tions from their companies in the timber country, 
helping out on the man-power problem in the paper 
pulp industry. 


Not that you have the time to do this. Nor that 
tree-chopping is exactly in your line. But, until the 
man-power shortage in this vital industry is over, 
until our armed forces no longer are spread all over 
the world where food, ammunition and medical 
supplies must be shipped them in paper protection 























wrappers, there is a chopping job you must do. You 
must chop the use of paper in your business, 


Sure, you’ve done plenty of this in the past months. 
But right now the need for paper is greater than 
ever. So the government asks you again to examine 
paper usage in your firm, see if you can’t make even 
further savings. 


And don’t forget that baling wastepaper and sending 
it to a reprocessing plant is a most important paft 
of the paper conservation job. 








GV 


USE LESS PAPER— SAVE ALL WASTEPAPER 


This advertisement contributed by this publication and prepared by the War Advertising Council in cooperation with the Wat Proc 


Board and the Office of War Information. 
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NTOLD MILES 
0F GARBURETOR DEPENDABILITY 


Untold millions of miles have been driven on Holley 
Carburetors. They are known all over the world for their 
outstanding record of dependability. For almost half a century, 
Holley research, design and precision production have contrib- 
uted importantly to engine efliciency, economy and performance. 
Peacetime motoring will find this same dependable carburetor 
performance available to all. 


é 


HOLL 


AIRCRAFT, AUTOMOTIVE, MARINE 


CARBURETORS anv ACCESSORIES 
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...the luxury liners 
of TOMORROW 


yr the time when storage batteries 
first became a factor in aircraft design 
and operation up to the present day, Exides have 
been the preferred battery for equipment and re- 
placement. This preference is a natural result of 
a deserved reputation for dependability, long-life 
and ease of maintenance. 


And when tomorrow’s liners, cargo carriers and 
other flying craft are traveling the airways, Exide 
performance will continue to measure up to avia- 
tion’s battery needs. For Exide development is 
keeping steadily in step with the fast pace that 
aviation engineering has set. 
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A LETTER FROM INDIA 
Interesting letters are frequently re- 
ceived from some of |the more than 
1400 Exiders in the Service. This one 
comes from India: 





"No matter where I go— 
Mojave Desert, North Africa, 
India— Exide Batteries 
still continue to spark me 
in the eye. That's 

not hard to take." 








THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 


Exide Batteries of Canada, Limited, Toronto 
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*At Amphenol all U.H.F. Cable is 
thoroly inspected and must bear 
affidavit of test approval before 
shipment. 


Fxtra significance is attached to the whole idea of Quality when it applies to elec- 
tronic equipment. High-frequency currents make special demands of a technical 
nature that go far beyond the standards of good material and high quality work- 
manship, 

Such requirements are a familiar story to Amphenol, one of the pioneers and 
leaders in the low-loss transmission equipment field. Amphenol makes the most com- 
plete line of both solid dielectric flexible U.H.F. Cables and U.H.F. Connectors and 
they are now being produced in tremendous volume. 

Actually Amphenol’s own tests and inspections go beyond required performance 
and tolerances. Amphenol tests for outstanding 

guality assure dependable performance under 
the most difficult of conditions. 


Amphenol U.H.F. Coax 
Cables with Amphenol 
Low-Loss Connectors. 
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PAY-OFF ON A PURPOSE 


Allison’s objective for 30 years has been to exact the most work frop 
the fewest ounces of metal. x The pay-off on such effort q 
be appraised in the performance of the 65,000 smooth-runni 
Allison engines powering Army Aj 
Forces planes on every fightin 
front. It can be seen in th 
powerful 24-cylinder Alliso 
‘¢3420’s”’. x Allison’s ta 
proficiency in precision wit 


metals will pay off, too, i 






the planes of peace 
emphasizing thos 





your flying enjoyable, 
And this same precisi 






will endow any Allis 
product with t 
ability to serveya 






precisely ight 


POWERED BY ALLISON 


P-38— Lightning 
P-39— Airacobra 
P-40— Warhawk 
A-36 and P-51—Mustang 


P-63 — Kingcobra 


LIQUID-COOLED AIRCRAFT ENGINES 


af en ee ccc For _ 
7 Mbison “ KEEP AMERICA STRONG 
GENERAL BUY MORE WAR BONDS } 


DIVISION OF ae ee 
Indianapolis, Indiana 


MOTORS gon SE ARE 





Every Sunday Afternoon j 
GENERAL MOTORS SYMPHONY OF THE AIR—NBC Network 
AVIATION, February: is 
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AJHEN Sperry first developed its 
velocity-modulated, ultra-high- 
quency tube, the word “KLY- 
ON” was registered as the name 
the new device. 


tis name — from the Greek, as 
ined by scientists of Stanford Uni- 
aity—is an apt description of the 
thing of electrons between spaced 
iswithin the tube. 

4 


stron” is a good name. So 

t it has come into wide- 
ad use as the handy way to des- 
mie any tube of its general type, 


The Greeks gave us a word for it... 
now we give it to you 


whether a Sperry product or not. 
This is perfectly understandable. 
For the technical description of a 
Klystron-type tube is unwieldy, 
whether in written specifications, in 
conversation, or in instructing mem- 
bers of the Armed Forces in the opera- 
tion of devices employing such tubes. 


These conditions have prompted 
many requests from standardization 
agencies—including those of the 
Army and Navy—for unrestricted use 
of the name Klystron. In the public 
interest, Sperry has been glad to 


comply with these requests... 


From now on, the name KLYSTRON 
belongs to the public, and may be 
used by anyone as the designation 
for velocity-modulated tubes of any 
manufacture. 


Sperry will, of course, continue to 
make the many types of Klystrons it 
now produces, and to develop new 
ones. 

On request, information about 
Klystrons will be sent, subject to 
military restrictions. 


SPERRY GYROSCOPE COMPANY, INC. creat neck, N.Y. 
Division of the Sperry Corporation 


* 


LOS ANGELES * SAN FRANCISCO * NEW ORLEANS 


_ HONOLULU * 


CLEVELAND e SEATTLE 
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AUTOMATIC COMPUTATION oe 
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Suou From the Runui 


* Where SNOGO equipment is used, snow ist 
in @ minimum of time from the runways of airports, helping 
a great part of the costly interruption to flying schedules of 
caused by snowfalls. 

During Winter storms, SNOGOS are as essential to airports 
radio which sends the “beam” to the pilots, the landing ligh 
traffic control. SNOGOS keep runways clear—never pile # 
of snow to endanger wing tips—never leave a heavy snow 
necessitating continuous compaction tests or reconditioning 
rolling and sanding. There is no packed layer to freeze into da 
ruts or thaw into rotten danger spots and provide slush to be 
up by wheel pants and freeze in wheel wells or brakes. 

Where the field must be completely cleared SNOGO is the 
known method of loading snow. Where compaction must be 
provide an “allway field” the easy handling of SNOGO 
ability to stay up ‘‘on top” means time saved. SNOGO ¢¢ 
pays for itself when it prevents the first washout! 


KLAUER MANUFACTURING 60 
DUBUQUE, IOWA 











As. 


Still young at 99.. 


It is really worthwhile to use a permanent tracing paper, for 





you never can tell when an old drawing may have to be con- 
sulted or reproduced. In many drafting room files there are 
drawings on ALBANENE that are years old, but are still in | 
perfect condition, and should stay that way for 99 years or 
more. Protect your designs, your inventions, your business 
itself—use ALBANENE! | 
ALBANENE Tracing Paper is treated with Albanite, a | 
crystal-clear, unaltering synthetic developed by the K & E 





Laboratories. So far as the most severe tests show, it should 


se last almost forever. The paper itself is 100% white rag stock. 
The Albanite not only makes it ageless but extra transparent. 
; DFA as ers: | 
ig atte a And because ALBANENE stays white, it gives strong, con- 
fe | ) trasting prints. It’s fine to work on too, with pencil or ink— 
nig Drafting, Reproduction, Surveying keeps clean and takes erasures well. Comes in rolls, sheets, 
1 Slide Rules, Measuring Tapes 
ole and pads. Write on your letterhead for sample sheet. 
s the , 
tbe 
5 REG. U. S. PAT, OFF. : 
¢( KEUFFEL&ESSER CO. 
EST. 1867 


NEW YORK « HOBOKEN, N. J. 
CHICAGO « DETROIT - ST. LOUIS - SAN FRANCISCO . LOS ANGELES - MONTREAL 
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The five oil processing and storage rooms illustrated 
here ... plus four others and a long pipe tunnel that 
could not be photographed ... represent a major 
fire hazard in one of America’s large war plants. All 
nine rooms and the pipe tunnel . . . 941,140 cubic 
feet ... are guarded by a single engineered Cardox 
Fire Extinguishing System. 

Total flooding of any of these rooms with inert 
carbon dioxide and CO, snow is provided by 12 
tons of liquid Cardox CO, as soon as fire strikes 
... With substantial reserve for new emergencies. 

Here is only one of hundreds of examples of how 
engineered Cardox Fire Extinguishing Systems utilize 
fast-acting, non-damaging, inexpensive carbon 
dioxide to provide enhanced extinguishing perform- 


ance in protecting large and small hazards. 


302 


The enhanced extinguishing performance of carbon 
dioxide, as controlled and applied in Cardox Systems, 
is due to these four basic factors: (1) It has uniform 
extinguishing characteristics regardless of plant or 
atmospheric temperatures; (2) It is available in ample 
quantity for application at high rate and for total 
flooding (when necessary) of large areas; (3) It pro- 
vides high COz “snow” yield for increased cooling 
effect; (4) It achieves effective projection through 
relatively great distances—even outdoors. 

The hazards in your plant may not be as /arge 
as those shown here, but the kind of extinguishing 
performance that has caused Cardox Systems to be 
specified for gual hazards such as these has 4 
place in your fire protection plans. Cardox engineets 


offer you practical cooperation. 
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Extinguishing System 


Write for details and Bulletin 325, 


CARDOX CORPORATION 
BELL BUILDING ¢ CHICAGO 1, ILLINOIS 


New Yorke Boston » Washington e Detroit © Cleveland 


Atlanta ¢ Pittsburgh © San Francisco » Los Angeles © Seattle 


All of the areas illustrated 
here represent Class B 
' hazards . . . involving vola- 
tile and flammable liquids. 
Total flooding with Cardox 
CO, is applied at the 
highest practicable rateto 
create an extinguishing 





concentration in the mini- 
mum length of time. An 
adequate supply of liquid 
carbon dioxide to cover all ™ 
of the hazards illustrated ~ , — * 
is maintained in a single pene: ite 
refrigerated Cardox Stor- # 
age Unit similar to one ’ 
pictured at left. 


+. 





CO2 FIRECEXFINGUISHING SYSTEMS 
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b parts 
ed Airacomet 
esstite No. 11544 Cabin 
23212 Synthetic Glass Sealer 

: “ised. Large quantities of these and other 
: e Sealing Compounds are also used in the construc- 
tion of the Bell-built, Boeing-designed, B-29 Superfortress. 






































] 

Thus another famous aircraft builder joins the many 

who rely on Presstite sealing compounds for many vital 
“ uses which include the sealing of fuselage seams, gun 
turrets, fuel tanks, seaplane floats, etc. ] 


To industry at large, Presstite offers the same engi- 
neering skills and technical knowledge that led to the 
development and manufacture of such compounds as 
those mentioned above. Thoroughly proven in both war 
and peace, Presstite Sealing Compounds are the result | &; 
of highly specialized experience in the whole sealing field. ce 


Whatever your own sealing problem may be, or your 
need for coatings and adhesives, call on 
Presstite’s knowledge. We'll gladly work 
with you right now on any sealing re- 
quirement. 


/ PRESSTITE 


Seating Comeounos 





Applying Presstite Synthetic Glass 
Sealer to Windshield of Bell P-63. 
Photos, Courtesy Bell Aircraft Corp. 














. : 
A Partial List of In- Instruments For the Railroads: For the Radio Industry: Miscellaneous: 
dustries for Which ee rs Sealers for Insulating, sevens for _— panels Bho Greenhouse 
Presstite has success- ai : ee ee ea —— 
fully Developed Spe- Insulating Dissimilar Soundpetoting and nation many com- Extruded Caulking 
Metals Weatherproofing of munication equip- Compounds 


For the Aircraft Industry: For the Refrigeration Industry: ing Car Windows and : f 
Sealers vies a Sealers for Domestic * Welded Seams —— ee escape “ 
| Integral Fuel Tanks and Commercial Re- canny - Bee 2 
Fuselage Seams frigerators For the Building Industry: For the Construction Industry: Our Ries Tech- 
Drop-off, Expendable Bonding and Sealing . + Sealers for Jointin nical, and “Laboratory 
Fuel Tanks Low Temperature In- Rast Coatings, Canty Sewer Pipes ¥ facilities are at the serv- 


cial Sealing Com- 
pounds: 


Gun Turrets 
Synthetic Glass 


OSS 


Seaplane Floats 


sulation in Refriger- 
ated Rooms 


Railway Cars—Seal- 


ing, and Waterproof- 
ing Compounds 





ment applications. 
For the Automotive Industry: 


Sealers for Waterproof- 
ing Excavation Work 


AVIATION, 


Ammunition Paints 
Plus Many Special 


ice of any industry 
with a sealing problem. 


February, 
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Photos Courtesy Boeing Aircraft Company 
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Belden AN-JC-56 Spark Plug Wire 
— AND HERE’S ANOTHER PLACE 





Ron) t=. ame WHERE BELDEN WIRE GOES TO WAR 


The Boeing Superfortress, heavily armored and armed with 
formidable gunpower, serves pilots of the 20th Air Force as 
a vital weapon of attack. Powered by four huge engines and 
with a tremendous range, it figures prominently in recent 
news of bombings of Japan. 
Service under battle conditions has rated the Superfortress 
; an achievement for its makers. Into it the Boeing Aircraft 
Company put the skill of its engineers, the craftsmanship of 
its employees, and the dependability of service-tested mate- 
rials. The Boeing Superfortress is another place where Belden 
wire goes to war. 

Belden wire meets such strenuous requirgments witha plus 
values built into it through years of testing, experimenting, and 
collaboration with aircraft engineers. Controlled production | 
has given it the qualities to meet aviation’s current needs. 
Beldén Manufacturing Company, 4665 W. Van Buren St., 


Chicago 44, Illinois. 


Belden 
— &YWIRE 













; ® * 
/ ® * 
® * 
2 * % Awarded the U.S, Treasury Special Citation of Merit for 
hagas assembling a wiring harness «FB» initiating the War Bond -or- Cash Dividend Plan 
Iden ‘wire is used in. this operation, 





mm Lighting, and Instrument Cables . v v SPARK PLUG WIRES 
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COMPRESSED 
AER... s.cct: 


Aircraft Maintenance 


Air tools play a big part in keeping aircraft 
“flightworthy.” 

Air tools are lighter in weight and easier to 
handle than other power tools of equal capacity.* 
Air tools can be started and stopped instantly. 
Torque and speed can be varied throughout the 
capacity range — full power is available at the 
squeeze of the throttle. 

Your operators can do an easier, quicker and 
better job with air tools. The I-R line includes 
drills, riveters, grinders, wrenches, and many 











ed : This lightweight drill speeds repairs on the tail sec- 
other labor-aiding air tools. tion of a transport plane in the PAA hangar at Miami. 


For your compressed air supply you can 
choose from the wide range of I-R stationary and 
portable compressors. There is a size and type 
to fit every application. 





Let the nearest Ingersoll-Rand engineer give 
you the facts. 


Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 


Branches in all principal cities 


Photos courtesy Pan American World Airways System 8-465 ie 


Single-stage, Type ES heavy-duty compressor which 
supplies air for many uses at the PAA Airport in 
Mexico City. e 


View of the modern airport of the Pan American 
Airways System in Miami. Inset shows one of the 
famous Clippers. 


ee 








COMPRESSORS 





* TURBO BLOWERS * AIR TOOLS * ROCK DRILLS * CENTRIFUGAL PUMPS * CONDENSERS + Olt AND GAS ENGINE 
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thow Onco can hijo how 


DEVELOP NEW PARTS 


Where component units of new 
products may require a combi- 
nation of properties in a single 
material, ORCO can help you 
explore the possibilities of 


rubber and synthetic rubbers. 


OBTAIN IMPROVED 
WEARING QUALITIES 


If you seek improved resistance 
of rubber and synthetic rubber 
parts to conditions causing exces- 
sive wear, ORCO may help you 
by developing an improved 
compound. 





CONTROL VIBRATION 
Elimination or reduction of vibra- 
tion, shock, and noise in moving 
parts of machinery involve prob- 
lems on which ORCO is prepared 
to co-operate on every phase 


of vibration isolation. 





DETERMINE BEST 
SYNTHETIC RUBBER 
FOR SPECIFIC NEEDS 


ORCO offers you an impartial 
source of information regarding 
the comparative advantages of 
all commercially available syn- 
thetic rubbers as applied to any 
stated specifications. 


CONDUCT LABORATORY 
AND FIELD TESTS 


ORCO research activities com- 
prise modern laboratory equip- 
ment and an experienced techni- 
cal staff available for complete 


co-operation "from test tube to 
field test." 


SOLVE PROBLEMS OF 
BONDING RUBBER TO 
OTHER MATERIALS 


Adhesion processes for bonding 
rubber and synthetic rubbers to 
metals and a wide variety of 
other materials are highly 
specialized services available 
to you at The Ohio Rubber 
Company (ORCO). 











DESIGN EFFICIENT 
MOLDS AND DIES 


When required, ORCO offers 
complete service in the engineer- 
ing of molds and dies to meet 
your specifications for mechani- 
cal molded or extruded rubber 
and synthetic rubber parts. 





ENGINEER SPECIAL 
TOOLS AND EQUIPMENT 


If your requirements call for 
special tools and equipment for 
efficient, large-scale production, 
ORCO maintains a specialized 


engineering service. 





REDUCES COSTS THRU 
IMPROVED METHODS 


Unusual "flexibility" of ORCO 
production facilities assures im- 
proved methods to minimize costs 
on both small or large volume 
requirements on either inter- 


mittent or continuous runs. 








IN ONE WORD, WE OFFER YOU 





L | 
















nu U-t Lik hua 


lye Onro Rueser Company - WiouGHsy. Ona 


BRANCHES: DETROIT » NEW YORK + CHICAGO + INDIANAPOLIS » WASHINGTON + CLEVELAND 
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Rough sliding 
means 
trouble! 


Exclusive Crown Zipper tooth construc- 
tion assures quick, smooth, effortless 
sliding, even around sharp curves! 


Look at a Crown Zipper closely, and what do you 
see? Each individual tooth is identical on both sides! 


This exclusive Crown design permits the sliders on 
Crown Zippers to move with perfect freedom in both 
directions along the zipper track. 


Even on heavy aircraft and truck-tractor covers, 
Crown Zippers operate quickly, smoothly, almost 
effortlessly—take sharpest curves without sticking or 
bunching the fabric. 


This big, basic Crown Zipper advantage is but one 
of many Crown superiorities that will make for better 
service in postwar aircraft equipment applications. 


Actually, Crown engineers, working in the field 
with our armed forces, have developed five advance- 


CROWN 


Ls 
ZIPPERS 


are 5 ways better 
















ments over old-style, conventional zippers. (See com- 
plete list of Crown Zipper superiorities below.) 


When you turn to postwar, Crown's great backlog 
of experience in improving zipper design and in adapt- 
ing zippers to meet special jobs will be invaluable. 
For our designers will sit down with your own de- 
signers to adapt—or, if necessary, create — special 
zipper applications to meet your individual manu- 
facturing needs. 





ONLY CROWN ZIPPER TEETH ARE IDENTICAL 
ON BOTH SIDES, TO INSURE SMOOTH SLIDING! 





2. Die-cast 

for smoother 

action— 

extra 

strength 3. Provides opening 
wherever you want it 

4 a 5 

hata : Ok) - Resists 

me ‘| - corrosion 





THE SPOOL COTTON COMPANY « 745 Fifth Avenue, New York, N. Y. (Crown Fastener Division) 
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w. A. PATTERSON, President of United Air Lines 


"...YOU SAY VIBRATOR POWER SUPPLIES CAN 
INCREASE SAFETY AND COMFORT IN PLANES?” 


kW. A. PATTERSON, President of United Air Lines, recently said — 


"It is our belief that the war has advanced public acceptance of the airplane 
as a mode of transportation by 20 years. The airlines, like every other service 
that caters to the public, must anticipate their passengers’ expectations of new 
facilities for greater comfort and safety. United will put in service new, huge 
44-50 passenger Mainliners offering comforts, conveniences and thoughtful 
appointments surpassing anything heretofore known, and flying from coast to 
coast in 11 hours with new devices to assure safe flight.” 

Lis ready right now with Vibrator Power Supplies to bring passengers the greater 
bmfort of fluorescent lighting as well as the convenience and safety of radio and 
dio-telephone. E-L Black Light equipment is available as a safety device for 
Srument panel illumination at night to eliminate blinding interior glare and to 
wide clear, sharply defined instrument calibration. Engineered to specific space 


4 
nC Vi 









oltage requirements, Electronic Laboratories products are used wherever cur- 
ft must be changed in voltage, frequency or type. E-L engineers invite inquiries. 


Aes 








THE X-244 LIGHT 


Black Light Illumination is required equipment 
on new military planes. The X-244 Light pro- 
vides both ultra-violet (black) or invisible light 
and white light. Iris Control Ring offers easy 
selection of desired intensity and type of light. 
Operates on 28 volts and weighs 15 ounces in- 
stalled, including resistor board and cords. Quickly 
detachable for use as emergency cockpit light. 





Further 


Information 





FOR LIGHTING, COMMUNICATIONS, AND ELECTRIC MOTOR OPERATION 








ELECTRIC, ELECTRONIC AND OTHER EQUIPMENT 
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THE 7 ADVANTAGES OF 
‘‘SPRING-LIFE’’ BELLOWS 
CONSTRUCTION 


1. CHOICE OF METALS. 


2. UNLIMITED OUTSIDE DIAMETERS AND 
LENGTH — Cook ‘“‘Spring-life’’ construction 
places no limits on the outside diameters or 
the length of bellows. 


3. WIDE RANGE OF SENSITIVITY — Flexibility 
varies directly with the number of flanges 
and type and thickness of metals used. 


CALIBRATION — Cook ‘“‘Spring-life’’ Bellows 
are particularly suitable for applications re- 
quiring extreme accuracy and spring-rate, as 
well as zero hysteresis. ‘‘Spring-life’’ Bel- 
lows may be calibrated to function in direct 
relationship to increments of pressure, and 
with exacting linear travel. 


5. UNIFORM MOVEMENT — Because Cook Bel- 
lows are made of tempered materials, they 
maintain a uniform movement in operation, 
and assure exact return to the ‘‘no load’’ 
position. 


6. LONGER LIFE— Extensive life tests have prov- 
en that Cook ‘‘Spring-life’’ Bellows can 
“take it’’ far and beyond any ordinary seam- 
less type of bellows. Tests have shown that 
600 million flexures cannot weaken ‘‘Spring- 
life’’ Bellows of phosphor bronze construc- 
tion. 


7. GREATER ADAPTABILITY — Because of the 
above advantages, Cook Bellows open a 
wider field of bellows applications, involy- 
ing temperature, pressure, dimensional re- 
sponse, corrosion resistance, sensitivity and 
inherent spring-rate. 
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ows IN THOUSANDS OF 


Thanks, Swami, but we know tha 
We have already heard from thoy 
sands of engineers and designers why 
want to know more about the 7 adyg. 
tages of Cook ‘‘Spring-life’’ Bellows 
Engineers and designers who realize 
that ‘‘the best equipment needs the 
best components,"’ but what we won 
is the names of the men who do na 
know the full story of “Spring-life" 
Bellows and how they go beyond the 
scope of ordinary bellows application, 





We know that ‘‘Spring-life” Bello 
construction has opened a wider fiel 
for post-war bellows applications. Wi 
know that after ‘*Spring-life”’ Bello 
have made their final contribution i 
the winning of the war, they will ber. 
corporated in some of the finest posi. 
war equipment because, despite 
largest war-time back-log of orde 
our engineers are still managing 
cooperate with other manufacturersi 
the designing of numerous post-w 
projects. 


WHAT WE DON’T KNOW are the names of all the engineers on 
designers who, we feel sure, will be glad to have the complete illu 
trated story on ‘‘Spring-life,"’ showing characteristics, constructio 
data charts, etc. Because clairvoyancy can't help us with this proble 
why don’t you send for your copy of this 44-page book today? 
may help you solve many unusual engineering problems. 


















Remember one of our field engineers will be ae ~ 
pleased to call on you and consult with you ned 
on your present or post-war problems. Al- ZT ROWS 
though supplying our armed forces with all 
their demands, on time, is still our primary 
job, our engineering force is efficiently 
geared to assist you with your future 
considerations. 
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@ Specializing in the manufacture 
of pipe, tube and hose fittings, for 
American and Allied fighting ma- 


tions, 


chines, Masters has accumulated 
OWS 


fil | equipment and staff of outstand- 
s. We “ 
allo 
ion to 
be in 
Post: 





ing versatility. 

A great variety of parts in alu- 
minum, brass, steel and other ma- 
terials are milled, drilled, turned 
and threaded in our plant. Short 
runs and long runs of parts and 





SHORT RUNS and LONG RUNS 


accessories, ranging from photo- 
graphic to railway, aircraft and 
marine equipment, fall right into 
the groove at Masters. 

Skill, complete gaging, inspec- 
tion equipment, and adequate en- 
gineering combirie with econom- 
ical manufacturing ‘know how’ to 
make Masters a good bet for your 
present and postwar manufactur- 


ing. Let our engineers help you. 









“Quality Control — Rejections 
Consistently Less than 1/10 of 1%” 
aie i 










NGE ST., TORONTO, ONTARIO 


IRVIN W. MASTERS, INC. 


FACTORY: 3035 ANDRITA STREET e LOS ANGELES 41, CALIF. 
FIELD OFFICES: 60 N. GROVE ST., EAST ORANGE, N. J. © S. C. STERLING, 
CANADA @ 4th AND CHERRY 
BUILDING, SEATTLE, WASH. @ 215 W. 7th ST., LOS ANGELES 14, CALIF 


Americas Most Versatile Fitting Factory 
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— dangers of damage from 
moisture and corrosion are 
minimized when INSUROK is 
used. And, in addition, it has the 
stamina to absorb shock and to 
stand up under rough handling. 

It is not strange, therefore, that 
both Molded and Laminated 
INSUROK are being widely used 
in war products—are being speci- 
fied for use in many types of prod- 
ucts for tomorrow. 

There are many grades and types 








of Laminated and Molded INSU- 
ROK, with a wide range of chem- 
ical, electrical and mechanical 
characteristics. One or more types 
of INSUROK will meet practically 
every requirement. 


Richardson Plasticians have had 
years of experience in working with 
designers and manufacturers. They 
will be glad to help you determine 
the grade best suited to your needs. 
Write for complete engineering in- 
formation today. 




















Every day, parts and products made 4 
Laminated or Molded INSUROK are 
successfully meeting all kinds of moisture 
and temperature conditions. Be sure #0 
get the facts about this and other charac 
teristics which are causing INSUROK 
be specified for so many types of products. 
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A Mark of Quality 
that Your Customers 
Will Appreciate 
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Color styling will play a big part in civilian plane mer- 

chandising. The use of Berryloid Aircraft Finishes will 

give you an important advantage in achieving identifi- 

N! cation, distinction and consumer preference for your will continue to be a big influence in their postwar avia- 
postwar plane. tion purchases or recommendations. 


Millions of gallons of Berryloid primers, pigmented Everybody knows and accepts Berryloid as one of the 
dope and camouflage materials have been used on “leader products” in the aviation industry. It has held 
American and Canadian war planes. Fighter pilots and _ this position of leadership for more than 30 years. 
aviation technicians in every war theatre know the uni- _— Include Berryloid Finishes as a quality feature in your 
formly high quality and durability of Berryloid Aircraft new postwar plane. It will give you a definite competi- 
Finishes. Their familiarity with these well-known finishes _ tive advantage. 


BERRYLOID 


r — AIRCRAFT. FINISHES 
RRY BROTHER: 


Paints: Varnishes: Enamels-Lacquers 


Detroit 7, Mich. Walkerville, Ont. 
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Leading Producers of Aviation Finishing Materials 
in War and Peace, for over 30 Years 


BOSTON + JERSEY CITY + CINCINNATI + CHICAGO + ST.LOUIS + INGLEWOOD, CALIF. *« MONTREAL « WINNIPEG ¢ TORONTO 
AVIATION 
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THE HERBRAND CORPORATION ° Fremont, Ohio 


Drop-Forged Tools Since 1881 
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|| HERE'S HOW RIVNUT works 





















ew RIVNUT makes touce 


ASTENING PROBLEMS EASY! 


Used as Blind Rivet...as 
Nut Plate for attachment... 
or both at once! 







° ° 
RIVNUT is a one-piece tubular rivet, counterbored and in- 
ternally threaded. It is upset with an easily operated hand tool 
hile working entirely from one side. A circumferential bulge forms 
nthe blind side that is large enough to prevent its being pulled 
tough metal or plastic even under conditions of eccentric load. 


For either use—as a blind rivet or as a nut plate for attachment 
the Rivnut has important advantages: One-piece design keeps cost 
bwn—makes installation so easy, even a blind man can do it. 
nuts are light, strong, compact—ready for use as received. They 
ve an unusually wide bearing surface, yet require a smaller hole 
an oa blind fasteners. Keyed Rivnuts are available for use as 
t plates. 
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Rivauts are now made of both corrosion-resistant aluminum 
oy and brass. In addition, a new splined Rivnut is available for 
in wood or plastics. If special-purpose Rivauts are needed for 
ut particular application, our engineers will be glad to work up 
ial designs for you. The B. F. Goodrich Company, Dept. 103, 
on, Ohio. ‘ 
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ITS A RIVET...ITS A NUT PLATE 
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This Versatile 


MICRO SWITCH 


HOUSING 


Meets Widest Range 
of Aircraft Uses 


The Type “H”’ Micro Switch Housing has incorporated 
the ideas of leading aircraft engineers and accurately 
meets widely varying airplane requirements. 

This aluminum die-cast housing is designed to operate 
with the Type ‘‘R31’’ Micro Switch and provides a wide 
selection of actuator plungers, conduit connections and 
mounting accommodations. The housings are supplied in 
both rights and lefts, with or without ground connections. 


The large illustration shows an open view of the Type 

H”’ housing with 36” overtravel plunger and mounting ears. These are 
available with straight or adjustable angle conduit fittings with 34”—20 
or 14"—24 A-N threads; or 2%" hole for open wiring. Overall size is 1” 
thick, 31346” high, 2549” wide. Weight, without switch, is .227 pounds. 


The smaller illustration shows a right hand Type ‘“H” aluminum die 
cast housing provided with a sealed %” overtravel plunger and angle 
conduit fitting. Overall size of this housing is 1” thick, 3” high, 311" 
wide. The net weight, without Micro Switch, is .272 pounds. 

These are but two examples of the wide range of different ways in which 
these aluminum die-cast Micro Switch housings can be secured to fit 
many aircraft requirements. They afford mechanical protection, conduit 
connection, sealing and radio shielding as conditions may require. 


For complete details on other types of metal clad housings and actuators 
for the use of Micro Switches in aircraft, send for our Catalog No. 70. 


CHARACTERISTICS OF TYPE ‘'R31’’ AIRCRAFT MICRO SWITCH 


Type “H” Housing showing 
easy access to Micro Switch. 


Type H” Aluminun 
Cast Micro Switch Ho 


ing with cover remove 





The Type “R31” Micro Switch uses the 
three-bladed beryllium copper spring 
construction which has proven so suc- 
cessful in the millions of Micro Switches 
used throughout the aircraft industry. 


The Type “‘R31’’ Micro Switch incor- 
porates contact separation of .070° 
which satisfactorily interrupts highly 
inductive loads under conditions he. 
treme altitude. 


Knurled contact surfaces insure positive 
operation on extremely small loads and 
minimize transfer of contact material on 
D.C. operation. 

The Type ‘‘R31’’ Micro Switch has 
been accepted as standard by the Army 
Air Corps and the Navy Bureau of Aero- 
nautics and is stocked at all Air Depots. 


Type BZ-R31 approved under AN Spec- 
ification AN3910. 


Micro Switch Corporation, Freeport, Illinois 







Ss 





Branches: 43 E. Ohio St., Chicago (11) e 4900 Euclid Ave., 
Cleveland (3) ¢ 11] Park Pl., New York City (7) « 1709 W. 8th St., 
Los Angeles (14) « ¢ Sales & Engineering Offices: Boston « Hartford 
Portland, Ofte. « Dallas, Tex. 


ye LET'S ALL BACK THE ATTACK... BUY EXTRA WAR BONDS 





FEATURES OF THE TYPE “H” 
MICRO SWITCH HOUSING 


1 


Basic micro Switch Units are easily replaced, 
since they are carried on a pair of accurately 


fitting pins. 


Entire assembly may be sealed against entry 
of water, dust, oil, etc., by means of a synthetic 
rubber seal placed on the plunger. See illus- 


tration. 
3 


' 
Gasket and cover are secured with flat head 
cross slotted screws. 


A ground connection from the switch to the case 
may be provided inside of the case. Ample 
wiring space is provided. 


5 


Housings and actuators become parts of the 
planes and require no deviation permit. They 
are built for ready field replacement. 








The trademark MICRO SWITCH is our property and identifies switches made by Micro Switch Corporaticn 


MICRO 5 SWITCH J 


NU lote(-m@) 


Only By Micro Switch Corporation 
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. Freeport, Illinois, U.S.4 
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Cylinder life that is multiplied by 5 is the 
experience of a large city bus company who 


made the.comparison between Porus-KROME 













face. These pores and channels serve as reser- 
voirs which hold lubricating oil and feed it 


back to the cylinder surface as needed. Better 


d, 
ly cylinders and ordinary cylinders in the same lubrication, plus the fact that chromium is so 
engines. much harder oe or steel, reduces wear 
y The reason that cylinders last longer when to a minimum. Field tests have shown that 
TiC 
us they have been treated with Porus-KRromeE, Porus-KROME multiplies cylinder life from 
applied by the Van der Horst process, is that four to twenty times . . . depending on the size 
ad it resists wear and corrosion better than any and type of engine. 
other known cylinder material. If you are a builder or a user of engines... 
ase Porus-KROME is pure, hard chromium gasoline or Diesel . . . you will profit by speci- 
ple 






which has been processed so that there are 


myriads of tiny pores and channels in its sur- 


PORUS - KROME 


fying Porus-Krome. Write for complete 


information today. 





U. 8. PATENTS 2,048,578 AND 2,314,604 


PE Gand fe te Life of yous Sagi 
AN DER HORST CORPORATION OF AMERICA otttSaici™. "8 


AN AFFILIATE OF OCRESSER INDUSTRIES 
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A truly great truck —the FWD Model 
HAR—a truck that in just four years has 
won the endorsement of moter truck 
.users to a total of $50,000,000 in pur- 
chases of this single model-—a truck that 
has achieved the phenomenal record of 
$50,000,000 in manufacturing experi- 
ence in the comparatively brief span of 
48 months. 

Rated at 20,000 Ibs. gross, the Model 
HAR embodies the highest development 
of the four-wheel-drive principle, pio- 
neered and sponsored by FWD since 
1910. Truck operators know that the true 


+The Teeeals With a 
5000, 00 ENDORSEMEN 


FWD’s MODEL HAR 


four-wheel-drive principle as applied in 
FWD’'s gives these trucks a basic mech- 
anical advantage — qualifies them to get 
through regardless of road or weather— 
to go witb greater safety — to perform 
year after year at lowest cost per ton 
mile — to conserve war-precious gas- 
oil-tires-replacements. When the call is 
for rugged, dependable trucks to provide 
vitally important motor transport, your 
confidence is well placed in FWD's. 


THE FOUR WHEEL DRIVE AUTO Co. 
Clintonville, Wisconsin : 
Canadian Factory: KITCHENER, ONT. 
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HIGH TEMPERATURE SILICONE INSULATION 


Humidity, the primary reason for failure of motors and 
other electrical equipment, is conquered by ID Silicone 
Varnishes. Even under extreme conditions of condensa- 
tion, severe overloads or idleness in moist locations, ID 
insulated equipment starts and runs at full load. 


High temperature silicone insulation was first made 
possible by II} Varnishes. These new heat stable resins 
are natural complements to the inorganic spacing ma- 
lerials—mica, Fiberglas and asbestos. Dow Corning 
Silicone Varnishes provide bonding and filling dielec- 
trics which are highly resistant to heat, moisture, oil and 
chemicals. 


DOW CORNING OR 
D 


: Cc PORATION 
©X 592, MIDLAND, MICHIGAN 


AVIATION, February, 1945 


DOW CORNING 993... . available in commercial quantities, 
is a heat curing, high temperature stable silicone varnish for 
impregnating motor stators, transformer coils and other elec- 
trical equipment; for varnishigg Fiberglas or asbestos served 
wire; for varnishing Fiberglas and asbestos electrical insu- 
lating cloths, tapes, tying cords and sleeving; for bonding 
Fiberglas and mica combinations. 
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Precisioned by SIOUX for both IN-LINE 
and RADIAL Aircraft motor work, this complete 
unit enables the operator to speed up with 
precision in either production or maintenance. 

Everything within easy reach. 
It wet grinds both exhaust and intake valve seats without 
removing cylinder. 
Wheel loading and scratching is eliminated and wheel dressing 
is reduced to a minimum. 


lIOUuUX AIRCRAFT wet valve seat 
GRINDING MACHINE 


FOR INLINE AND RADIAL MOTORS 
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What will an Ex-Pilot expect of a 


PEACETIME STEERING WHEEL? 


Certainly no less than the qualities and serviceability 
of the finest Lumarith* Plastics for war planes. 


LUMARITH 


4 Che ‘LZ “7 


LUMARITH C. A. 


Looking ahead to motor cars and planes 
of tomorrow? Give a thought to that one 
part handled most—the steering wheel. 
Plastics come to mind first of course— 
probably Lumarith, because this versa- 
tile Celanese plastic has been so thor- 
oughly proven in war and peace. 


es 

Dimensional and Surface Stability— 
Lumarith, injection molded over metal, 
is unusually tough even at temperature 


extremes; highly resistant to moisture, 
aging, warping. Elongation, so impor- 


ON THE ONE HAND 
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tant, is more than adequate to handle 
differences in expansion coefficients 
between plastics and metal cores. The 
chip-proof surface actually is self- 
polishing. Colors are rich, stable. 


eV 


Lightness and “Feel’’—Formulations of 
Lumarith C.A., Lumarith X, and Luima- 
rith E. C. are lightweight without sacri- 
fice of flexural strength. Molded paris 


AND ON THE OTHER 


LUMARITH X LUMARITH E. C. 


> i _<f 





are inviting to the touch despite the 
weather. é 


Plastics will be bigger than =< ony 

ever in post-war eciommotive Oo \ 
production. Let us help you plan pro- 
jected improvements. We have accu- 
mulated data on a wide range of 
Lumarith formulations for all types and 
grades of automotive plastic applica- 
tions from steering wheels to dash 
crystals. Celanese Plastics Corporation, 
The First Name in Plastics, a Division 
of the Celanese Corporation of Amer- 
ica, 180 Madison Avenue, New York 16. 


*Reg. U.S, Pat, Off, 
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The First Stinson Plane—the first plane to combine a closed 
cabin, brakes on wheels, electric starter, and inherent stability 

















Stinson “firsts” 
before, during, and after 


> <— —) 3 Se - 


§ sou NAME “STINSON” has been associated with 
personal plane aviation leadership ever since that 
name was first given to an airplane, back in 1926. 


When this 1926 Stinson took to the air, it carried 
| | aloft an impressive number of “firsts.” 


| DESIGN “FIRSTS” 


Stinson was the first plane to combine the following 
|| features: 





e An enclosed cabin 
e The safety afforded by brakes on landing wheels 
e The convenience of an electric starter 





¢ The comfort of a cabin heater Stinson ‘*Flying Jeeps’’ serve the armed forces as flying ambulances, 


observation and liaison planes, under the toughest flying conditions. 


PREWAR PERFORMANCE “FIRSTS” 


During the past 19 years Stinson has piled up an STINSON “FIRSTS” DURING THE WAR 
impressive number of performance ‘‘firsts” in the 


Stinson’s main wartime job has been the manufacture 
fields of commercial and personal flying: 


of liaison and training planes for our fighting forces— 
e A Stinson plane carried the first air mail in China the Stinson Sentinel, or “Flying Jeep,” the Stinson 
e It carried the first government mail in Mexico Vigilant L-1, and the Stinson Reliant AT-19. 

and in the Philippines 


A Stinson Sentinel, hopping from the deck of a 
e Made the first flight from Detroit to Tokyo, and 


carrier, was the first American plane to land on Jap- 








" 5 ad 4 

from New York to Be... 1a infested Pelelieu Island, while U. S. Marines were 

e Inaugurated the world’s first air-mail pick-up service slugging it out for the beachhead . . . only one typical 

| e First explored the Greenland route to Europe, the instance of many similar occurrences when Stinson ‘ 

| present-day route of the North Atlantic Air Ferry. planes took part in invasions. 
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“Out in front” of the front, these sturdy little have included the sinking of a number of submarines 


Stinson “Flying Jeeps” are serving as the “eyes” of and the saving of hundreds of lives. 

the armed forces, as flying ambulances, and on im- The Stinson Reliant AT-19 has been widely used as 

portant liaison duty. a navigational trainer by the British. And almost 
The Stinson Voyager is the No. 1 plane of the Civil every airline in the United States uses Stinson planes 

Air Patrol. It has the distinction of carrying out 65 to train and check their pilots. 


per cent of the Patrol’s wartime operations, which 
THE STINSON VOYAGER 125... 
the No.1 Plane for Postwar Personal Flying 


The first postwar personal plane designed by Stinson— 
the Voyager 125—combines the safety and reliability 
of the prewar Voyagers with the toughness and utility 
of the Stinson “Flying Jeep.” 








Here are some of the high lights of this quality 
personal plane— 


Carries three passengers in 545-ft. take-off run; 265-ft. 
addition to pilot. landing roll—with flaps 
down. 


Maximum speed of 123 - 
tai i, at ee-level. Powered by 125 h.p. engine. 

; d Cruising speed of 112 m.p.h. 

Range of 470 miles without at 83 per cent power. 


fueling. 
refueling Rate of climb—750 ft. per 


Service ceiling 14,000 ft. minute at sea level. 





Parts for Stinson Planes. We are now making a full line 


a ines “Rs Jaus?”<-quaptiine eueneeer t0 the dencetine of parts for the thousands of Stinson planes now in service. 


Voyager—has demonstrated its stamina and utility as the No. 1 liaison Order spare parts for your Stinson from your local Stinson 
plane of the Army, Navy. and Marine Corps all over the world. distributor or direct from the factory. 





The Stinson Voyager 125 
is the forerunner of a 
distinguished line of 
planes for personal fly- 
ing that Stinson will 
make as soon as war con- 


The Aircraft Standard of the World T Wectnaa tape 


about the Voyager 125 
Division of Consolidated Vultee Aircraft Corporation, Wayne, Michigan and about Stinson’s post- 
war plans. Write to Pri- 
vate Sales Director, 
Stinson Division, Con- 
solidated Vultee Aircraft 
Corporation, Wayne, 
Michigan. 
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BEFORE YOU SET UP 
FOR PEACETIME PRODUCTS 


Specify the SHORT CUT FASTENING METHOD 
and avoid later changes, expense, delays 


Don’t wait until you resume manufacture of your peacetime 
product to find out that needless tapping, needless inserts in plas- 
tics, or other fastening “bugs” are slowing down assemblies and 
running up your costs. 

Check up now, while your plans are still in process. Choose 
fastenings as carefully as you settle any other factor of design. 
Make sure you are using the short cut fastening method — Parker- 
Kalon Self-tapping Screws — wherever possible. 

Give your product the advantage of the 30% to 50% saving in 
assembly time and labor made possible by P-K Self-tapping 
Screws. Eliminate tapping for machine screws and tap expense — 
fumbling with nuts and bolts — costly inserts in plastics — riveting 
in hard-to-reach places. 

USER’S GUIDE-FREE! P-K “Users’ Guide” describes all 
types of Parker-Kalon Self-tapping Screws and tells where to use 
them. Designers and assembly planners need this important in- 
formation. Write for a copy. 


ASK THIS EXPERT ON FASTENINGS 


how you can make your product assem- 
bly simpler and stronger, how you can 
save time and lower cost. The P-K As- 
sembly Engineer gives unbiased advice, 
because P-K makes all types of Self-tap- 
ping Serews. He'll call at your request 
...or, mail assembly details for recom- 
mendations. Parker-Kalon Corporation, 





CLEAR OUT THE % - 
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PARKER:KALON 
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Will needless tapping and 
faulty “line-up” slow your 
assembly? 


Here’s how Pyrene planned 
ahead and licked these “bugs” 


This well-known maker of fire-fight. 
ing equipment, checked fastenings 
carefully when designing their 
Phomaire extinguisher. Two fas 
tenings were needed to attach a steel 
cage to a steel nozzle tube perma 
nently, and P-K Type “U” Serews 
were chosen for three reasons... 
1. If machine screws were used, 
tapping would take extra time, and 
tap breakage would be high be 
cause the holes do not always line 
up exactly. This would also cause 
difficulty in driving machine screws 
Type “U” Screws, however, can be 
driven into plain drilled holes 


2. A tamper-proof fastening was 
desired, one that discouraged dis 
assembly. P-K Type “U” Screws 
made this certain. 
3. Because of their simplicity, P-A 
Screws proved the speediest faster 
ing method, and provided complete 
security as well. 





















| 208 Varick Street. New York 14, N. Y. Quality-Controlled 


4 SELF TAPPING SCREWS 
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roles. —Use Flexible Versatile pact Snap-on kit into hundreds of speed 
tay e ‘ : ,, tools for specialized applications. And fre- 
ad §na p-on Combinations quently save the cost of specially designed 
a ee one-job tools! 


PA Se See Snap-on nation-wide service, with 38 


asten: 
plete 


factory branches in key production centers, 
provides right-at-hand personal tool serv- 
ice to industry everywhere. Write for Snap- 
on catalog and address of nearest branch. 


Remember back when ‘“‘tight spots’’ were 
roundly damned as “bad design’’. Today 
they are the accepted penalty of good de- 
sign... the unavoidable result of packing SNAP-ON TOOLS CORPORATION 
incredibly high performance into sharply 8020-B 28th AVENUE KENOSHA, WISCONSIN 
restricted dimensions. 


And for the toughest tight spots there 
are modern Snap-on tools . . . versatile 
“combinations” that reach into deepest 
pockets, grip hidden nuts securely, turn 
them easily, swiftly, solidly. The instant 
adaptability of Snap-on sockets, handles 
and ratchets, multiply the range of a com- 





VIATION 


7 1945 » February, 1945 " 325 















A SHORT TIME AGO, EACH WAS A 
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NOW EACH IS PART OF Our 


uN OF AIRCRAFT SWITCHE 


We will be glad to send information on these and ¢ 
switches in our complete line. Blueprints are also gygi 
able. If you have a switch problem remember that eo¢ 
switch here at one time represented what was a speci 
problem to somebody else. 















TECHNICAL DATA IN BRIEF 


All Switches Altitude, Heat and Cold Tested 







JUNIOR—Single hole mounting. Overall length 1” —diam- 
eter %”. 
+**2, DSO—Large flange type mounted from front of panel. 
+**3. DSP—Large flange type with thread mounting. 
+**4, DSU—Small flange type with thread mounting. 
**5. DSW—Small barrel single hole mounting. 
+**6. LBT—Waterproofed. 7%” total travel, 74” overtravel. Long 
thread for positioning. 
+**7, LBDS—Small barrel. 74” total travel, 1” overtravel. Long 
thread for positioning. 
8. KSGOX-A—Microphone switch. Grounds two circuits to case 
of switch. Normally open or closed. 
+**9. DSU-AS—DSU switch screwed into bakelite sleeve. Fur- 
nished complete. 
+**10. TDS—Bakelite housed trigger switch. Lever action. 

11. HDSW—35 ampere inductive load at 30 volts. Furnished 

normally open or closed. 
+12. HVMDT—Heavy duty switch. 35 to 50 ampere inductive 
at 30 volts. 7g” total travel. 

13. SCDSP-L—Contains easily removed light bulb in cap. Main 
contacts rated at 16 amperes inductive and momentary 
contact rated at 3 amperes. All contacts normally open. 

14. RLDSP—Push on—push off type switch. 5 amperes at 

30 volts. 









+ 







































ey 


Note that bakelite plungers can be furnished in two lengths. DsU— Wate 
Most of the swit 


**RATING—15 amperes, 30 volts at 50,000’ altitude. n be we 
All ratings D.C., Inductive Load. a 


+ Can be furnished normally open, closed, 2 circuit or single pole $0 
dovble throw. ROBERT HETHERINGTON & 


SHARON HILL, PA. 
ESTABLISHED 1937 





AVI; 
All switches double break—heavy silver contacts 
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Technicians of the Harvey 
Machine Co., Inc., Aircraft 
Division, work as a team with the engineers of America’s aircraft manu- 
facturers in the development and production of an extremely large list 


of products. 


Harvey precision skill and vast production facilities are available to you 


in fields of aircraft manufacture. 


AIRCRAFT DIVISION 


PRODUCTS 

MAJOR AIRCRAFT AIR CARGO EQUIPMENT GUN MOUNTS 
ASSEMBLIES 

Eis WING PANELS AMMUNITION BOOSTERS 
SECTIONS ENGINE COWLINGS ARMAMENT 

OIL AND GASOLINE 
TANKS NACELLES AMMUNITION BOXES 

AND CHUTES 
CONTROL SURFACES awromane scesw 
SPEED-RINGS MACHINE PRODUCTS ELECTRONIC DEVICES 


Your development and production inquiries are cordially invited 





—| Be Ge Be 


HARVEY MACHINE CO., INC. 


" 6200 AVALON BOULEVARD 
LOS ANGELES 3, CALIFORNIA 


Plants Los Angeles and Long Beach 
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Its AiResearch Pressurized Cabin 
Controls prove substratosphere flight 
is safe—and comfortable 

















NLY YESTERDAY the substratosphere was 
O “no-man’s land.” To travel its thin, 
freezing air, men had to wear bulky, elec- 
trically-heated clothing— oxygen masks. 10.000 FT. 

The Boeing B-29 is changing all that. 
Pressurized Cabins enable the Superforts to 
fly 30,000 feet, and higher, with complete 
safety and comfort for those inside. 











AiResearch’s part has been the develop- 
ment of air pressure controls . . . devices 
that keep “high-altitudes”’ outside the cabin, 
seal a comfortable “low-altitude” inside 


will help lift commercial flying to faster, 
smoother, high-up levels. There will be no 
air pressure changes to cause headaches, 
dizziness and ear-popping. You'll enjoy 
warm air or cool, as you like it, in a cabin 
free of smoke and odor. 


the plane at all times. 


In peacetime, you will fly in similar 
AiResearch comfort-protected cabins. They 


Yes, a new kind of air travel is ahead. 
Count on AiResearch to help create it . . . 
and to develop new devices for your greater 
comfort on the ground, as well. AiResearch 


° TS Manufacturing Co., Los Angeles, Phoenix. 
AiResearch 


DIVISION OF Superfortresses carry AiResearch Cabin Pressure Regulating ante 
Engine Oil Cooling Systems «* Engine Air Intercooling Syste" 


THE GARRETT CORPORATION =" Supercharger Aftercooling Systems * Automatic Exit Flap Control Systems 


Temperature Control Systems 
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HAPPY LANDINGS FOR 
THE MIGHTY B-29... 
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Barco Brake Line Assemblies are giving 
consistently high performance on the 
Boeing B-29 Super-fortresses. Through 
responsive movement, Barco guards the 
vital fluid-conveying pipes from vibra- 
tion and shock, gives flexibility to brake, 
and retracting mechanism hydraulic 








O 


Menutacturing Company, Not Inc., Aircraft Products Division 
1824 Winnemac Avenue, Chicago 40, Illinois 


In Canada: The Holden Co., Lid., Montreal, Canada 


Free Unterprise System Is the 
of American Business 





Systems 
Systems 


Systems ‘*‘MOVE IN 
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lines. Even the oxygen rebreather sys- 
tem in the turrets is protected by Barco. 
The proven safety value and low main- 
tenance cost of Bareo Flexible Joints 
(winterized for service conditions) have 
led to their use on many other types 
of military and commercial aircraft. 


Write us about our 3000-pound pressure Swivel Joint for aircraft cylinders and other applications 


FLEXIBLE JOINTS 220": 


ination of a swivel 
and ball joint with 
rotary motion and 
responsive move- 
ment through every 
angle, 
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HERE’S WHAT YOU CALL 
A REALLY GOOD IDEA 


... and you ought to be able 
to think of one just as good! 


THE LAPOINTE SHOCK RING JIMMY came 
to us without a name. It was merely an idea about 
how to meet a great need in servicing two popular 
makes of light planes. From its first crude form, 
we developed it into a handy, foolproof tool. To- 
day it is in enormous demand. 

Now we’d like to turn our engineering and pro- 
duction skills to other servicing problems. You 
can help us do this . . . and earn money for your- 


self. 


HERE’S ALL YOU HAVE TO DO 


Think of some servicing problem like shock 
ring installation, that should be answered by 
some new device. Write us a letter, describing the 
problem. If we can solve it, and put our solution 
into production, we will send you a $500 check for 
telling us about the problem. (Of course, the first 
person to suggest the problem will be the only one 
considered on any single matter.) 

Better yet, if you yourself have devised, or can 
devise some method of meeting a servicing pro- 
blem, let us know what it is. If we decide to de- 
velop your idea and put it into production, we 
will make arrangements with you on either an 
outright purchase or royalty basis — as we have 
done with the man who suggested the Jimmy. 
(He gets a set figure for every Shock Ring Jimmy 
sold.) 

Give complete details, such as the make and 
model of ship you are writing about. Include 
rough sketches, if possible. Why not sit down to- 
night, remembering all the servicing difficulties 
you’ve ever experienced, and write us that letter?! 


NS 
_ RRR 
ae 


a a ana 


ENGINEERING COMPANY 
UNIONVILLE, CONNECTICUT 


— 








WHAT HAPPENS. Shock 
ring easily slides down handle 
ond over head, without cut- 
ting or freying. Ring is on 
without twist. Jimmy pops off, 
ready for next job. 


THESE ARE DISTRIBUTORS OF THE JIMMY: | 


Air Associates, Inc. 
3200 Love Field Drive 


Love Fi 

Dallas 9, Texas 
Northern Texas, 
Okla.,La., Miss., Ala., 
NY., N.J., Md., 
Del., Ill., la., Minn., 
Wis. 

Aviation Supply Corp. 

Municipal Airport 

Hapeville, Georgia 
Fla., Ga., Tenn., Ky. 
NO., S.C., Va., W.Va. 

Bob Trader-Aero Supply 

Municipal Airport 

Pittsburgh, Pa. 


Pa., Ohio 


Inter City Aviation, Inc. 
Commonwealth Airport 
East Boston, Mass. 


New England States 
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dash, Other photos show con 

Jimmy in vse on Piper Cub, The 
This shows. how Jimmy works | 

es easily and quickly on { Spec 
Tayloreraft. 
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Aero Corp. a 
P.O. Box 222 Struc 
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Western Aircraft Service 
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Manufacturers of Precision Tools and Aircraft Accessories 
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Operated by a push-button on the pilot's control wheel, 
two 1% hp electric actuating units open “dive brakes” 
on P-38 wings, to give maximum maneuverability even 
at speeds approaching that of sound. The flaps do not 
materially slow the plane in lightning-like dives but help 
control it—to lick the phenomenon called compressibility. 
The action of the flaps extends the range of safe flying 
speed with fixed wing surfaces. 


Designed from scratch by Electrical Engineering & Mfg. 
Corp., the actuators must insure unfailing and uniform- 
operation in the space of seconds, and meet stiff weight 
and size specifications. The units must also fit the wing 
panels of current P-38’s as well as earlier models now in 
combat zones, in either case without requiring major 
structural modifications. 


After the war, this type of electric motor engineering 
and design ability may prove invaluable to you. If you 
have specially tough motor problems, let EEMCO help 
you solve them 
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DATA: Dive flap actuating motor, 14% hp, 10,000 
rpm — Equipped with magnetic clutch and brake—A 
double integral gear reduction unit operates screw jack 
actuator — Maximum load, 3,000 pounds, with 214” 
travel on jack in less than 2 seconds—A control gear 
reduction drive turns cams for opening and closing spe- 
cially developed limit travel switches — Frame 6230-C. 


Send in your reservation 
today for “Custom Built 
Motors for 2 World of 
Needs,” now in prepara- 
tion. Copies of this lim- 
ited edition will be dis- 
tributed only on written 
request. 

























BRAD FOOTE PRECISION 
CUT WORM AND GEAR 


Quality in materials and workmanship give 






them performance and endurance. 







fou} 
he st 
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SPEED REDUCERS 


There is a Brad Foote Speed Reducer to 
fit every need. Made in all sizes—all 
horse powers—any ratio—all tooth forms. 








SPECIAL GEARS 


Brad Foote special precision cut gears 
are fitted for installation on the most ex- 
acting jobs. Made in all sizes from any 
practical material in all tooth forms— 
Herringbone — Helical — Bevel — Worm 
and Gear—Spiral Bevel and Spur. 










Over a generation of experience goes 
into every Brad Foote product and ex- 
tensive plant capacity and shop equip- 
ment assure prompt delivery of great 
quantities of smooth running quality 
gears. 









Write us about your geared reduction 
problem — full information will be 
promptly sent you. 


BRAD FOOTE GEAR WORKS 
1309 SO. CICERO AVE.CICERO 50, ILL. 
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who want'swift, compact and authoritative delivery of all the aero- 
nautical news— with its background and meaning. 


who must and do keep pace with the important advancements in 
this swiftly-moving industry. 






who welcome the opportunity to pay $5 a year (against the usual 
$3) for AvIATION News’ rapid, accurate appraisal of aviation 
developments. 


fOUR REQUEST will bring 
he story of “10,000 Key Men 
Who Shape the Course of 
Aviation”. 


who can and do act upon your advertising message because they are 
aviation’s top management men, key military and government 
officials and leaders of the many businesses with a vital stake in 
the industry. 


COVER ALL THE BASES WITH... 
AVIATION NEWS *. AIR TRANSPORT + AVIATION 
McGraw-Hill Publishing Co., Inc. * 330 W. 42nd St., New York 18, N.Y. 


ahaa hahaa eral lerletetetatalatatatatalelatetalalatetelelaiatalaletaleleteteteldaaleldedededeletedededetdedeleetededeteteteteetetett teed | 








G. M. W., Sr. Vice-Pres., 
Aircraft & Engine Mfr.: 


“A budget of boiled down 
information necessary and 
important for aviation.” 


J. P. W., Captain, USN: T. W., Vice-Pres., Airline: D. M. N., Government Ad- 


MS. Vice-Pres., Aircraft 
. \ ministrator: 


“Same excellent caliber as 
AVIATION. McGraw-Hill’s 
os publications give 
€ in the industry 
complete coverage.” 


_ 


“ 
. 


. a valuable source of 
timely information in the 
aeronautical field.” 


‘One of the best put-to- 
gether magazines on avia- 
tion I have ever seen.” 


“Extremely interesting... 
gives a good account of 
developments . . . of great 
- information value to the ‘ 
aviation industry.” ‘ 


a) 
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NO SLIPS! 
NO SPINS! 
NO STALLS! 






100% TRACTION MEANS FASTER CLEARING 
with WALTER 4-POINT POSITIVE DRIVE! 


A truck without traction is helpless on snow, ice and slippery 
surfaces. Only Walter Snow Fighters have the positive 
traction which fully delivers tremendous motor power to 


FOUR driving wheels. 


This traction is supplied by the exclusive Walter Four-Point 
Positive Drive. Three automatic locking differentials propor- 
tion power according to the traction of each wheel at any 
instant. Should one, two—even three—wheels momentarily 
lose traction, the mates carry on—eliminating the wheel- 


spinning, side-slipping and stalling that slow down or stop 
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WALTER MOTOR TRUCK COMPANY 


1001-19 IRVING AVE., RIDGEWOOD 27, QUEENS, LONG ISLAND, N. Y. 





\! 
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conventional trucks. 


As a result, no other truck can match the performance of 0 
Walter Snow Fighter. The 250 H.P. model shown above clea 
a 28 ft. width in one run—hits speeds up to 30 mph- 
throws snow far to the side to eliminate dangerous banks 
Protect your airport with Walter Snow Fighters and you'll clear 


faster and fly sooner! Write today for complete information 


WALTER 


SNOW FIGHTERS 
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Cross section of grinding. wheel .. . formerly 
oven baked . . . heat soaks in slowly from surface. 





Same section. . 
heating . . 
throughout. 


The old, slow oven cure took 48 hours—just to heat 


by 114” thick. 

Now 714 minutes are plenty ... heat mounts at 20°C per 
minute ... and splitting due to uneven heating is no longer 
a major hazard. Now it’s done by radio frequency 
e ofc fm Which heats dielectrics uniformly from center to skin. 

This speedy heating is often applicable to processes 
in wood, chemicals, plastics, rubber, textiles and dozens 
of other products—witb no waiting for heat to “‘soak in” 
and no rejects due to overheated surfaces. 

This accurate, uniform heating is simplified into a 
“push button” job for unskilled help, with all equipment 
and controls in one safe, spacesaving cabinet. The 
cabinet is shielded to minimize interference with radio 
communications. 

Single standard units are available in output capacities 
Tanging up to 200 kw. The range of frequencies is wide 
enough for almost every dielectric and induction 

need. For more information, write for De- 
scriptive Data 85-800. Or, for suggestions on a specific 
ion, ask a Westinghouse engineer. to call. 

Westinghouse Electric & Manufacturing Co., P.O. 

868, Pittsburgh 30, Pa. J-08097 


clears 
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. now cured by radio-frequency 
. heat builds up speedily, evenly 


the resin bond of a grinding wheel 814” in diameter ° 





2 KW RADIO-FREQUENCY GENERATOR 


This unit has a nominal output of 2 kw. Controls and 
meters are all conveniently located on front panel. Circuit 
breaker and relays are readily accessible through the lower 
door on left side of cubicle. 
































For occasional important file jobs, just slip a DoAll 
‘File Band on any DoALL Contour Machine and you're 
instantly ready to do the finest, fastest, smoothest filing 
—both internal and external work. Operates with a steady, 
one-way stroke that makes filing easy. Files wear evenly 
and last longer. 











If, however, your Contour Machine is too busy cutting 
and shaping, the DoALL Band Filer is just what you need. 
Occupies 27"x34" floor space and files to close tolerances, 
anything up to 6" thick. 


12 DIFFERENT FILE BANDS — Lengths to fit any DoAll 
Contour Machine or Band Filer. 














Write for Circular 
BAND FILING TO PRECISION TOLERANCES 












Contour Sawin Band Filer Super Colloidal ust 
e : Surface Grinders =. Wheels Cutting Oils Collectors Variable Speed 


and Pulleys _- 


Band Inspection Laboratory POWDER METALLURGY 


Gre 


fi Powders 
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Magnetic Chucks) 





and jo 4g oS 
ai ‘ Sole Oils Coolant Systems ning MU, 5? : 
s 
CONTINENTAL MACHINES, INC. 
1305 S. Washington Ave. °* Minneapolis 4, Minn. 
I 
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CENTRALIZED GAS CONTROL UNIT MAGNETIC TRACING DEVICE 


Gives the operator remote contro! An exclusive Airco feature, this de- 
of the pilot light, acetylene,preheat- vice guides cutting torches by auto- 
ingandcutting oxygen from hissta- matically following the contour of 


tion at the tracing device. a steel cam or template. 





a 


INDEX SPEED CONTROL ADJUSTABLE TORCH HOLDER 


Permits easy, accurate adjustment Allowstorch to be moved easily and 


oftorch travel speed duringcutting. locked tightly at any desired posi 
Speed is visible on the Tachometer tion along the bar or tilted up to 45 


attached to the unit. for bevel cutting. 
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rtesy of By-Products Steel Corp., div. of Lukens Steel Co., Coatesville, Pa. 


CUTTING METAL PARTS, 
CUTTING COSTS 


with the 
AIRCO No. 6A OXYGRAPH 


The motor-driven Airco No. 6A Oxygraph is designed to pro- 
vid: the speed, flexibility and accuracy essential to lowest- 
cost production of flame-cut steel shapes in any quantity. 

It quickly cuts steel plate of light and heavy sections to any 
shapeandsize. Itcan be used for beveling, squaring, straight cut- 
ting, stack cutting — changing from one job to another in mini- 
mum time—using uptoeight torches with standard equipment. 

The listing below of some of the plus factors of the No. 6A 
Oxygraphprovidesan inkling of its wide acceptance throughout 
the metal working industry as an important production tool: 


1, Extreme accuracy under load—the pantograph design pro- 
vides maximum resistance to torsion and deflection. 

2. The rigid, sturdy base gives trouble-free support to the 
stout vertical posts and pantograph assembly. 

3. Manual, magneticorspindletype tracing devices can be used. 

4. Ball-bearing mounted arms provide uniform, friction-free 
response to tracing device movement. 

5. Centralized gas control unit for individual flame control 
saves operator’s time. 

6. Hose or cable lines can’t snarl or pinch. 
For further details write Department A, New 

York Office for Catalog ADC-628—or ask your 

local Air Reduction office. 


Arr REDUCTION 


plaka’ General Offices: 69 East 42nd Street, New York 17, W. Y. 
to Texas: Magnolia Airce Cas Products Co. ¢ Cenerzi Offices - Heuston 1, Texas 
| Offices in All Principal Cities 


Illustration Cou 











| as Culling Machines 


A Type and Size for 


Every Cutting Nced 


IDEAL TOOLS For SPEED, FLEXIBILITY AND ACCURACY IN METAL SHAPING 
























QuaLiTy 


@ Production for our men in the air calls 
for full speed ahead. Everything else must 
be “side tracked".—That is, everything 
but Quality. Today, FLIGHTEX Quality 
is even better than ever. Tomorrow, 
thanks to FLIGHTEX research leadership, 
FLIGHTEX Quality will be better than 
today! 


World's Premier Airplane Fabric Fic "FLIGHTEREAE IBRIC 


j FLIGHTEX 


FLIGHTEX FABRICS, INC. © 93 Worth Street, New York 13, N. Y. 
Leading Manufacturers of Fabric and Tapes for the Aircraft Industry 








Export Representative—Aviquipo, Inc. 


., N.Y. Cable Address—''Aviquipo" 


"RESALE DISTRIBUTORS 

W. B. MATTHEWS CO., Aircraft Div., San Antonio, Tex. 
PACIFIC AIRMOTIVE, Burbank, Cal., Oakland, y 
SNYDER AIRCRAFT CORP., Chicago, ill., Columbus, Ohio, 


Denver, Colo 
SUPPLY DIVISION, INC., Robertson, Mo., Memphis, Tenn. 





AERONAUTICAL TRADING CO., Jamaica, N. Y. 
AIR TRANSPORT EQUIPMENT, 
AVIATION SUPPLY CORP., _ Hapeville, Ga., 


BOB TRADER- AERO| SUPPLY, Pittsburgh, Pa. 
GENERAL AIRCRAFT SUPPLY CORP., Detroit, Mich. 
INC., East Boston, Mass. 





INC., Garden City, N. Y. 











THE + guage | STEEL & SUPPLY CO., Wichita 


INTER CITY eo 
VAN. DUSEN AIRCRAFT SUPPLIES, Minneapolis, Minn., 


LEAVENS bros. ‘Aik SERVICE, LTO., Toronto, Canada. 





Waterloo, lowa, Cleveland, Ohio. 











Kansas City, 
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ALCOA SUGGESTS: 


STEPPED EXTRUS® 


Airplane wing spar caps call for tapers consistent 
with strength requirements. Reducing straight 
sections to a taper requires expensive, time-con- 
suming machining. Alcoa’s stepped extrusions can 
be used to reduce the amount of metal to be re- 
moved to produce a taper. Production is speeded 
up, costs reduced. 


Stepped extrusions can provide a larger, in- 


tegral section from which the attachment fitting 


PN Med ey Wray ti 
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a 
is cut out. This avoids the extra weight and cost 
of a splice. 

Will stepped extrusions fit your production? 
Each case must be analyzed individually from a 
design and an economic standpoint. Alcoa engi- 
neers will gladly give you the benefit of their 
experience to determine the facts. ALUMINUM 
Company OF America, 2182 Gulf Building, 


Pittsburgh 19, Pennsylvania. 
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Bond Foundry can afford to make 
IMPARTIAL truck caster recom- 
mendations . . . because Bond 
builds casters to suit every indus- 
trial requirement. There’s no need 
for Bond to recommend a caster 
that’s about right... when Bond 





Bond specialization does it. All 
casters produced at Bond are for 
industrial use. Only through such 
concentration can a manufacturer 
provide casters in sufficient vari- 
ety to cover all industrial needs. 
Write today for free catalog K-34 





can always supply a caster that’s 


exactly right. ... and see for yourself, 
Bond 36-A Caster. (left) Basically 
different in design, this caster com- 
bines easy swiveling with long service 
because of the special arrangement 
of its double ball races and its use of 
durable Bond caster metal, Pressure 
lubricated throughout. 


Bond Dual Wheel Caster 
with Oscillating Axle. (Be- 
fow) Oscillating axle distrib- 
utes load evenly on both 
wheels, permitting them to 
hug the floor no matter how 
rough the surface. Double 
ball race construction. Pres- 
sure lubricated throughout. 
Also supplied with Swivel 
Lock. 






















ener ee 


nh pCtti, 


} r (Above) 
Built especially for use on track line assembly. 
Saves time and floor space, reduces effects of 


Bond V-Grooved Wheel Caster. 


floor vibration. Double ball race construc- 
tion. Pressure lubricated throughout. 


BOND FOUNDRY & MACHINE COMPANY, MANHEIM, PA. 


TRUCK 


CASTERS 
Built-for-the-Job 
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‘Rely 
on These 
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Bond 140-A Caster (top). The preferred light-weight 
caster. Sizes from 4’ to 12'' with capacities from 
450 Ibs. to 4000 Ibs. per caster. Sturdy, all steel com 
struction reduces caster breakage—cracking—or & 
cessive wear even under peak loads. Swivels with 
frictionless ease. Pressure lubricated throughout. 


Bond 1640-A-8 Wheel Brake Caster (center). Sam 
construction as 140-A but equipped with wheel brake. 
Available only on 8"' wheel size. 


Bond 118-A Caster (below). Triple ball race caste 
for heavy duty and unusually hard service. Two large 
diameter, machine finished races carry the load; innet 
race absorbs all side shock, Cupped raceways as" 
even wear and long life. Pressure lubricated 

out. 
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is is the nineteenth of a series of statements by aviation’s leaders on THE SHAPE OF FLYING TO COME. 


a 





"The Sky Really Is the Limit! 


says T. E. BRANIFF, President, Braniff Airways 





OT MANY YEARS AGO, man was painfully limited “Let our planes be free to carry American salesmen and 
by the natural barriers of his world, by mountains, American goods across any country in the world—let every 

wwers, and the sea. Now the great American planes which airport be a free port—and aviation can use its unshackled 
tons of supplies across these barriers have reduced them power to create more jobs, more wealth, in a peacetime 


0 symbols on a map; but the national barriers remain. world. 
“Let us overcome these national barriers as we have “Then, with plane service linking every U. S. city and 
vercome the natural barriers and, ‘The sky really is the town with all the commercially important cities in the 
imit,’ to aviation’s ability to expand our postwar trade. __ world, aviation shall at last come into its own.” 
. © ° 
Aviation’s plans for the future range all the way from This is the market aviation thinks of when it thinks 


super airliners to packaged airports. But none of these of the more than a million TIME-reading families 
plans will be translated into flight-hours or airfields or (America’s best prospects for planes and air travel)—and the 
trade routes—until it is properly sold! And perhaps hundreds of thousands of TIME-reading executives (whose 
the first place for aviation to talk up its ideas is the positions in American business make them the natural 


“test pilot” market of U. S. citizens who are always ready national vanguard for any programs aviation may set up). 
nig to buy progress whenever they see it in business or in The best place to talk to these people is in TIME—for they 
sl private living. vote 'Tme their favorite magazine 7 to 1 over the runner-up. 


Believing that the ideas of aviation’s leaders are always of interest to the aviation industry, 
with TIME here gives them wider circulation 
; in the name of 


“3 AVIATION’S = THE READERS 


ast SILENT 
ine : PARTNERS 
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Announcing Two Highly Developed 
Collins Autotune* Transmitie 









Collins 16F-9—Nominal power 
output: 300 watts phone; 500 watts 
CW. Frequency range: 2 to 18 mc. 

Ten quick-shift frequencies. 









Collins 231D-13—Nominal power 
oo output: 3000 watts phone; 

5000 watts CW. Frequency range: 
e 2 to 18 mc. Ten quick-shift 
frequencies. 








IN DESIGN and construction, these transmitters re- 
flect intense engineering endeavor and hard won 
experience in meeting the requirements of war. The 
most advanced laboratory refinements are combined 
with military ruggedness on a production-line basis! 

The lessons learned since Pearl Harbor have in- 
creased the already high reset accuracy and depend- 
ability of the Collins Autotune. Any one of ten fre- 
quencies is reliably, precisely available at the flip of 
a dial, from a remote point. The standard models 
are crystal controlled, and special models are avail- 
able with tunable master oscillator control. 

The physical size of these transmitters has been 
increased, and components specially Collins re-de- 
signed, to increase safety factors throughout. 

The renowned Collins pi network matches into a 
wide variety of single wire or vertical antennas. The 
231D-13 also matches into a 600 ohm balanced trans- . 


mission line from 4 to 18 mc. oo 
@® . a eae 
Frequency-shift keying is available, making it *The Collins Autotune is a repositioning 
° q y ying i 2 a 8 mechanism which quick-shifts all tuning 
possible to use these transmitters in pripting tele- controls simultaneously and with extreme 
graph circuits. a." precision to any one of a number of 


pre-selected frequencies. Patents 
issued and pending in the U. S. A. 


s . 
We will welcome inquiries and ah opportunity to 
- and other countries. 


make recommendations for your particular appli- 
cation. Collins Radio Company, Cedar Rapids, Iowa. 
> 





°° IN RADIO COMMUNICATIONS, IT’S..<¢ : 


\ _4 
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Shelby Seamless Steel Tubes are used to brace the crash skids 
of the P-47 Thunderbolt. On the strength of these braces largely 
depends the safety of both pilot and plane when a forced land- 
ing without landing gear must be made. f 
\~ 
OR paralyzing attacks at tree tep level or for pdlice ‘duty 

in the stratosphere; the Thunderbolt serves equally well. 
Pilots love it because it packs a powerful punch. It flies high, 
fast, and far and is more heavily armed and armored than any 
other single-engined fighter. 

In fighter-bombers, trainers and scout planes, SHELBY Steel 
Tubing provides maximum strength in vital parts with mini- 
mum weight. Engine mounts and landing gear successfully 
absorb tremendous vibrations from powerful motors and rough 
landing fields. Spar chords, wing struts and braces resist the 
strain of sudden maneuvering and dives—faster than 700 miles 
per hour. 

In countless applications SHELBY Seamless Steel Tubes have 
proved they can do the tough jobs which aviation expects. In 
Thunderbolts, Commandos, Flying Fortresses, Liberators and 
dozens of other planes where the elimination of dead weight 
is an important consideration, seamless steel tubes have been | 
chosen because they have a higher strength-weight ratio than 
any other type of construction. No matter what type of air- 
craft tubing you need, NaTIONAL’s Complete Aircraft Tube 
Service can furnish it. 


NATIONAL TUBE 
COMPANY 


PITTSBURGH, PA. 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 
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No ordinary metal can curb the tremendous landing momentum 


of the world’s mightiest warplane... the B-29. 
It takes metal that does more than resist the shock, abrasive 


wear and galling of brake drums. 

Essentially the metal must dissipate intense frictional heat from 

restricted surfaces. It must resist distortion and heat-checking 

under all kinds of adversities. 

That’s why experienced engineers specified an alloy containing 
nickel... nickel-chromium-molybdenum (high carbon) iron... for 
B-29 brake drums. 

Centrifugally cast against a steel shell, this nickel alloy iron 
provides a machinable structure in the light-sections involved. 
The composite design gives the important combination of strength 
and heat-and-wear resistance. 

These drums are aptly given the trade name “Centrifuse” by 
Centrifugal Fusing Company, a supplier of those used on large 
bombers. “Centrifuse” drums are also used on other types of air- 

craft ....and on combat cars and armored vehicles. 

These outstanding brake drums illustrate once more the prod- 
uct improvement which can be made with Nickel. An alloy con- 
taining Nickel may improve your product. We invite consultation 

on the use of Nickel or Nickel alloys in your equipment. 


THE INTERNATIONAL- NICKEL: COMPANY, INC. * 67 Wall Street, New York 5, N.¥ 
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A little Nickel makes landing SAFER for B-29’s 


. 


Close-up view of a section cut froma typi- 

cal Centrifuse brake drum, showing fusion 
between steel and alloy iron. Besides te 
sistance to wear and to heat-checking, 
other advantages include minimum scrap 
loss and maximum soundness in the prod- 
uct. Range of sizes run from 8” to 20” di- 
ameter. Centrifugal Fusing Company alone ‘ 
has produced over 4,000,000 pounds 
such castings. 
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1A FOXHOLE TENANT HAS 
SOMETHING TO & AY! ‘Ever spend a weekend in a foxhole . . . No? 


Well . . . until you have, it’s pretty hard to 
understand what those lads in “that wild blue yonder” really mean to us guys slogging along in 
the mud .. . Here’s a quickie . . . so you'll see what I mean. Back around what the folks at home 
call Holiday Season, our outfit is makin’ time towards Mr. Siegfried’s line, when the weather decides 
M™ ioturn zero-zero... Then, a foxy gent named von Rundstedt threw the works at us, all schedules for 
Berlin went haywire, and speaking for our cocky spearhead in particular, we dug right in fast... 
Band just tried to stay alive... 


"For three long days . . . and longer nights . . . we were cold, hungry, miserable, and let nobody kid 
you... scared ... plenty scared . .. for old man despair sure clamps down when you're forced to 
sweat it out that way... 


i "... Late the third day ... it seemed a year . . . the pea soup drifted away, the sun poked thru the 










clouds ... and then... man oh man... those Thunderbolts came down. . . Prowling tanks and cun- 
ningly hidden machine guns just went right out of business .. . road blocks that had held us help- 
less went the way of the other horrors . . . Heinie’s fire began to slack off, and those of us who could, 
crawled out, got organized, and went into high once again. Me, I’m an infantryman, and that's 
the top outfit in my book... but I gotta hand % REPORTS FROM ALL BATTLE- EEE 

one thing to those “buzzards... whenitcomes FRONTS STRESS THE VITAL CON- 


!o paving the way over a tough spot, they're TRIBUTIONS OF THE THUNDERBOLT 
the all time, all American steam rollers.’ TO EVERY PHASE OF COMBAT.... 


. REPUBLIC © AVIATION 


CORPORATION 
“ers of the Mighty Thunderbolt 2 » » Farmingdale, L.I., N.Y. * * Evansville, Ind. 
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Evans loading engineers plan now 
for future carriers of the sky 


T 


W 

b 
Gliders are on the wing! The Army has demon- new developments in these carriers of the sky. | 
strated their effectiveness in mass movements of Many airplane manufacturers and sirliagaa 


men and supplies. Production is at a new high, ators are using the services of Evans engineer 


and recently announced tests of super gliders to help solve their loading problems. You, too, 


indicate that serious engineering thought is being can have this help. 


given to the glider as a future carrier of passen- 
ee ee 


gers and freight. 


Vision to Anticipate the Needs of Tomorrow 


Evans will be ready with the proper tie-down ee ae ee ee : . 
PRESIDEN 


SKY PRODUCTS DIVISION 


whatever size or shape ces and powered panes ee FE VA , AN P R oO fe U CTS 
= 


equipment, Sky Seats and other Sky Products for 


may take. For Evans engineers have specialized 
‘ COMPANY 


in loading equipment since 1915—have pioneered 


DETROIT 27, MICHIGAN 
and perfected products that have helped improve Evons War Products: Mechine Gun Mounts» Tenk and Automotive Heit 
° ° d Ventil u E Ww H s e Aircraft Engine Mou ' 
air transportation for the men and cargoes of Airplane Sesiietiine ieee a aie tev » Profabricated Hows ' ] 
. Plywood  Skylosder Utility Loader  Auto-Losder « Auto-Railer + Autos?! 
war. They are looking ahead confidently to many "C 5 Seaghg: © Suess Dacditemslaapie 
Bau, 
- AVIATION, February, 











Photos courtesy of the Nash-Kelvinator Corporation 


They build big ones 
AT NASH 




















cag of this 
tally tipped adapters to work of . —— . : : 
The vertically tIPP'. opera Typical result of Whiting’s sixty years of experience in helping 


t 
whiting Sof engine pimultancously solve industry’s problems is this long line of Whiting engine 
stands which speed production at a Nash Motors plant. The 
stands were designed by Whiting and Nash engineers, working 
in close collaboration. 

Matched to the exact requirements of each job and to succes- 
sive steps in the various operations, Whiting maintenance, han- 
dling, and loading equipment speeds work and eases manpower 
shortages. The Whiting Collateral Engineering Service co-oper- 
ates with operator and manufacturer in the development of 
horizontal poste specialized equipment. Whiting engineers will gladly discuss your 
Adapter ring also — still another part © equipment problems with you. 


tion, facilitating wor 
the engine. 
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GORPOGORATION 


AVIATION DIVISION 


Main Office and Plant: 15614 Lathrop Ave., Harvey, III. 
Western Office: 1151 S. Broadway, Los Angeles 15, Calif. 
Branch Offices in New York, Philadelphia, Pittsburgh, 
Detroit, Cincinnati, and St. Louis. 


: d 
Stand and complete erations: 


away for testing © 


Mounts ‘ rs » ‘ * Fat P R ia ae ee Gee Te “4 a : etd ies _ 
es MATCHED HANDLING AND MAINTENANCE EQUIPMENT i 
18 VIATION February, 1945 = 
































420 Lexington Avenue, New York 17,N. Y. Factories: Watertown, N. Y. : 
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s this control is of the synchronous-precision type, 
t provides the accurate repetitive timing, even with 
instantaneous or sustained line-voltage variations, 
0 essential to highest-quality welding. This control, 
¢ most versatile of all G-E resistance-welding con- 
trols, is not only ideal for the types of work given 
below, but it can also be used where it is desirable to 
fo all three types of work on one machine. 


spot or Pulsation Welding 


This control is particularly well suited for these two 
pes of welding because of its wide timing range. It 
tan be used in the welding of thin-gage metals where 
consistent timing of as low as one or two cycles may 
be required, in the welding of heavy-gage metals or 
l projection welding where pulsation welding may be 
quired, or in special welding applications where 
pulsation welding may be required with a minimum 
heat and cool time of one or two cycles. 


The timing range in spot welding is from 1 to 30 
cles.* 


In pulsation welding, heat and cool time, are in- 
Cependently adjustable from 1 to 30 cycles*, and the 
impulse-counting circuit is adjustable from 1 to 15 im- 
pulses—independent of heat or cool time settings. 
€n used on a 60-cycle power supply. 


Buy cil the BONDS you can—and keep all you buy 
GENERAL ‘%; ELECTRIC 
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NEW 


New CR7503-C110 weiding control. Inset shows the master control 
station, which can be removed for mounting on the welding machine. 


WELDING 
CONTROL 





GOOD FOR ALL 3 


SPOT 
PULSATION 
SEAM 


Flip this switch to change the control 


from spot or pulsation to seam welding. 


Accurate timing - Smooth heat adjustment - Fully electronic 


Seam Welding 


Cood seam welding is possible with this control 
because the accurate timing circuit and the inde- 
pendent adjustment of heat and cool time (in com- 
plete-cycle steps) eliminate timing variations and 
transient currents. Heat and cool time are inde- 
pendently adjustable from 1 to 30 cycles*. 


Heat Control on Ali 3 


Smooth heat adjustment is provided by the phase- 
shift method of heat control. This eliminates the need 
for many heat points on the welding transformer. In 
addition, a voltage- or current-regulating compensator 
can be added by simple interconnections. Also, this 
welding control when equipped with a tempering 
attachment makes possible good results in the spot 
welding of thin-gage air-hardenable steels. 

*When used on a 60-cycle power supply 


Send This Coupon for Your Copy of Our New Bulletin 


General Electric Company, Section D645-33 
Schenectady 5, N. Y. 


Please send me a copy of your new bulletin (GEA-4220): 
I’d like more information about this new welding 
control. 
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IN THE AIRCRAFT 
AS IN 
OTHER INDUSTRIES... 


MACHINE TOOLS BRING 
SPEED and ACCURACY to 
PRODUCTION 


Take aircraft engines, for instance. In the turning out of these air- 
craft engines, Ex-Cell-O is a definite factor. Not only has Ex-Cell-O 
one of the country’s largest precision aircraft parts divisions, but 
Ex-Cell-O precision machine tools are being used extensively 
throughout the aircraft industry to produce the many thousands 
of precision parts needed for aircraft engines. These parts must 
have a high degree of precision and finish... rigid specifications 
must invariably be observed .. . the parts must be produced as 
fast as possible. This is the reason why Ex-Cell-O precision 
standard and special machine tools have long been preferred 
by managements and workers for production of these vital parts. 


EX-CELL-O CORPORATION 


DETROIT 6, MICHIGAN 



















INustration above shows fixture developed by Ex-Cell-O for use in 
facing both sides of aircraft ange and in turning hub diameter on 
each side, the fixture being operated by a hydraulic cylinder con 
nected to the machine circuit. It carries four tungsten carbide took 
that ate synchronized mechanically and have individual micro 
adjustment in two directions. All four tools reach the end of their 
cut simult ly. Machine used: Ex-Cell-O 112-C Precision Boring. 





* 







ae 
am" EX-CELL- 
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SPECIAL MULTIPLE WAY-TYPE PRECISION BORING MACHINES ¢ SPECIAL MULTIPLE PRECISION DRILLING 
MACHINES * PRECISION THREAD GRINDING, BORING AND LAPPING MACHINES * BROACHES AND BROACH 
SHARPENING MACHINES * HYDRAULIC POWER UNITS * GRINDING SPINDLES * DRILL JIG BUSHINGS 
CONTINENTAL CUTTING TOOLS * TOOL GRINDERS * FUEL INJECTION EQUIPMENT * R.R. PINS AND BUSH: 
INGS * PURE-PAK PAPER MILK BOTTLE MACHINES * AIRCRAFT AND MISCELLANEOUS PRECISION PARTS 
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“The time has come, ” the Walrus said, 
“To talk of many things: 


Whaf Alice found “through the looking glass” was no more won- 
drous than the new world of petroleum as seen by Cities Service 
scientists...In this true Wonderland of Research the black gold of 
oil serves an ever-growing list of needs...Yes, it polishes SHOES 
...and powers SHIPS...and SEALS preserves...and does a lot of 
other things that hold bright promise for tomorrow. 


N this war, Cities Service 

is represented on the battle- 
fronts with everything from gaso- 
lene and lubricants to highly de- 
veloped specialties, such as Cities 
Service Anti-Corrode, Insecticides, 
Detergents, PlasticsandExplosives. 


And to this list we have re- 
cently added tremendous quanti- 
ties of 100-octane aviation fuel— 
enough to send great fleets of 
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heavy bombers over Germany 
every day —as well as enough 
butadiene capacity to supply one- 
eighth of the nation’s normal 
rubber demands. Such are the 
amazing production figures of the 
new Cities Service Refinery at 
Lake Charles, Louisiana—one of 
the world’s largest and most mod- 
ern refineries devoted to Victory! 


When peace comes, you can 





Of shoes—and ships—and sealing wax—” 


look to Cities Service for impor- 
tant new developments. For the 
beginnings of this company go 
back almost as far as the Petro- 
leum Industry itself! 


In the future as in the past, 
Cities Service will continue to 
pioneer. 


Progress 
through 


Service — 
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glass, with Protek-Sorb, the perfect dehy- 
drating agent, implements arrived clean, 
factory fresh, ready for instant use. This method 
of packaging is simple .. . saves time... 
saves money. Protek-Sorb conquers the haz- 


er of the vital tasks of today’s mechanized 

conflict is the protection of the instruments 
of war, in transit and storage, against the ray- 
ages of moisture damage —rust, corrosion, 
mildew and mold. 


Dehydrated packaging, using Protek-Sorb* 
silica gel, successfully supplies this protection 
... this method is the result of years of Davi- 


ards of time, climate and distance between 
final factory inspection and complete con- 
sumer satisfaction. 









son research in the field of silica gel. 
5 Its a use in war forecasts Protek- 


Sorb’s value to the merchandising minded 
in the competitive times of peace. 
*Reg. U. 8. Pat. Off. 


Sealed in a moisture-vapor-proof 
barrier, either flexible, metal or 










aMICAL CORPORATION 


BALTIMORE 3, MARYLAND 


Canadian Exclusive Sales Agents for PROTEK-SORB silica a 
CANADIAN INDUSTRIES LIMITED, General Chemicals Dins# 


cove. THE DAVISON 


- Figeet Though (larity 
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q compact, dependable AUXILIARY POWER UNIT 
or your “PORTABLE SOURCE of POWER” 


INTER AND INTRA 
COMMUNICATIONS 
SYSTEMS 


LIGHTING 
SYSTEMS 


RADIO 


SYSTEMS HEATING 


SYSTEMS 


VENTILATION AND LIFTS AND 
AIR CONDITIONING SYSTEMS _ HOISTS 


NOW READY FOR “AFTER VICTORY” INDUSTRY 


Important to “after victory” industry which will demand a small size, air cooled, portable 
power plant, is the Andover Auxiliary gasoline-engine Power Unit... 30” in length—20/2” 





in width—16/2” in height—just under 82 pounds in weight and only 116 pounds with 
generator and adapter for developing electrical energy. 

It develops 10 H. P. rated continuous power and 15 H. P. intermittent power. The low 
governed speed range of 3400 to 3200 R.P.M. assures cool running, efficient and economical 
operation and complete dependability. 

If you have need for a compact, truly portable power unit— 


This l t 

nose Setter Tie apecter o undoubtedly the Andover Auxiliary Power Unit can be adapted per- 
the Boeing B-29 Superfortress : ° 

and in many other multi-mo- fectly to your application. 


tored war planes. 


Our engineers are ready to furnish you full assistance in deter- 








mining the advantages of these units in your industry. 
For a descriptive booklet concerning “Andover Auxiliary Power 
Units’”—just write us—it’s free for the asking. 


_ ANDOVER MOTORS CORPORATION « ELMIRA, N. Y. 
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‘’PITTSBURGH’’ DEVELOPMENTS IN AIRPLANE GLASS 


Bent Bullet-resisting Glass 










THE PROBLEM: To supply 
bent laminated bullet-resis 
ing glass pw use amcor 
*-nlanes where ~ 
 eaiatind panels are — 
able because of critical spac 


or aerodynamic require- 
ments. 
























This involv } 

basic data on armor pier dat oa! 

munition as used on + seri 

bent pullet-resistiné glass, cant 
3 the fundamental data reg 

as 


i ullet- 
characteristics of glass as a b 


resisting material. 




















A long list of developments such as this have 
made Pittsburgh Plate Glass Company a recog- 
nized leader in the field of laminated safety 
glasses for aviation use. If you would like further 
technical data on any aspect of the use of safety 


glass in airplane glazing, we urge you to write 
us on your letterhead, outlining your particular 
requirements. Address Pittsburgh Plate Glass 
Company, 2095-5 Grant Building, Pittsburgh 
19, Pennsylvania. 


PITTSBURGH” stan fot Zualuy Class and aint? 
PITTSBURGH PLATE GLASS COMPANY 


Specialists in Airplane Glass 


MAKERS OF DUPLATE AND FLEXSEAL SAFETY GLASS AND OF MULTIPLATE BULLET- 
354 





RESISTING GLAS 
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No matter what the flying mission or conditions, Klixon 
Aircraft Circuit Breakers help planes and crews to 
“come through” by protecting the electrical circuits 
from serious injury through enemy action or internal 
troubles. 


Should the electrical circuit be jeopardized by a short 
or overload, Klixon Protectors trip-out the circuit 
preventing more serious damage. Once the trouble is 
corrected, the pilot merely pushes a button or snaps a 
switch and the circuit is re-established. Harmless tran- 
sient shorts do not cause nuisance trip-outs. 


Use Klixon circuit breakers on your planes. They are 
permanent protective devices which provide reliable 
electrical circuit protection. Bulletins giving sizes, 
ratings and performance characteristics are available 
on request. 













TRADE ARE BEG 


GLASS 
SPENCER THERMOSTAT CO., ATTLEBORO, MASS., U.S.A. 
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Get Electrical Circuit 
Protection 
with 


e¢° KLIXON AIRCRAFT 


CIRCUIT BREAKERS 











Klixon “Push-Pull” Brecker. Rat- 
ings of 5-50 amps. “Puli” feature 
permits opening the circit man- 
volly ot the breoker for de- 
energizing the circuit for service 
work. 





Klixon Push Breakers. PM 
and PLM ratings from 2 amps. 


Klixon PSM Push Breaker. through 150 amps. 


Same mounting dimensions as 
standard AN mechanical tog- 
gle switches. Ratings up to 35 
amperes. 


Klixon Remote-Conteol 
Breaker. Available in three 
frame sizes with ratings from 
35 amps. through.200 amps. 
for cirevits up to 30 volts D. C. 


Klixon Switch Breakers. 
C-4363 rotings\\ from 5-35 
amps. D-6364 ratings from 35 
amps. through 120 omps. 
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OPERATING SPEED NOT TO EXCEED 2069R.P.m 
TESTES SPEED FIO 4RPM 


axe xt 
. , A60-L6-V30 


 OLO GRADING 60-M-30 











(7 answer is to buy every type of sured that each product possesses a// of | oughly familiar with the proper applic 
Abrasive Tool from ““CARBORUN- the properties essential to a dependable tion of grinding wheels, coated abré 
DUM”’! Each ingredient in every product and efficient abrasive tool. sives, abrasive grain, sticks, and “MX 
by ““CARBORUNDUM” undergoes care- To help you obtain the most efficient products. For the correct solution 0 
fully supervised laboratory tests. This operation under even the most difficult YOUR abrasive problems consult ! 
testing assures rigid control of the conditions, the services of the ““CAR- *“CARBORUNDUM?” representative. 

standards established for quality and BORUNDUM” Abrasive Engineers are The Carborundum Company, Niagara Fall 
product uniformity. Thus, you are as- at your disposal. These men are thor- N.Y... +. Distributors in Principal Cities 











(“CARBORUNDUM” and “MX” are registered trade marks of and indicate manufacture by The Carborundum Company) 
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Wrapped up in one formidable package are the lessons of five years 
of attack bombing. The brilliant new Douglas Invader is America’s 
fastest, most versatile bomber. It is designed to carry such an 
extremely flexible selection of machine guns, cannon, bombs, and 
fuel that its offensive striking power is adaptable to almost any 
combat situation. 


This sleek ‘‘war-shortener”’ is making its presence felt wherever 
the going is toughest — more power to it. 

To us at Chandler-Evans — men and women together — it is a 
proud feeling to know that CECO fuel pumps are among those 


chosen for this superb new fighting machine. We are leaving no- 


stone unturned to justify this trust. 


HANDLER-EVANS CORPORATION 
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Official Photo U.S. Air Forces 





CARBURETORS 
FUEL PUMPS 
PROTEK-PLUGS 


SOUTH MERIDEN 
CONNECTICUT, U.S.A. 
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A grade LE DILECTO laminated HE ability of C-D DILECTO Electrical Insula- 


plastic insulating part used in tion to take all a rocket can give . .. and still 
rocket controls. Its insulating prop- 
erties and dimensional accuracy 
must remain stable under terrific DILECTO will serve well as electrical insulation in 
impact and vibration and regard- 
less of temperature extremes. 


function perfectly . . . is good evidence that C-D 


your present and future products. 

C-D DILECTO is made in many standard grades 
to meet specific electrical, physi- 
cal and thermal problems. Special 
grades can be developed to meet 
unusually exacting conditions.C-D 
DILECTO may be the solution to 
your “What Material?” problem. 


DISTRICT OFFICES 


NEW YORK 17 © CLEVELAND 14 «= CHICAGO 11 
SPARTANBURG, S. C. * SALES OFFICES IN PRINCIPAL CITIES 
e * 
eti 
Bulle ie ta on ; WEST COAST REPRESENTATIVES 
hens!v ividua MARWOOD LTD., SAN FRANCISCO 3 
2 
IN CANADA: 
DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 


Gealinental | ee, FIBRE COMPAN? 


Established 1895..Manufacturers of Laminated Plastics since 1911] —NEWAKh 3 « DEL AWAR 
LL Se 
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> | Choose the size to fit your 
REPRODUCTION needs 






AVAILABLE 
SIZES 


DATA FOR 

















'x 15’—-The G-10 Portagraph has innum- 
uses in engineering and other - 
Portable—can be set up Pen omg : 
with roll paper or cut 












ENGINEERING 





























Model G-9-~size 934" x 15” —equi 
manual timing control. An nt 


ch 


easy, : Od) i 


J 
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rom these five sizes of Portagraph, it’s 
i simple matter to select the model that 
xactly fits your individual needs. Each 
bperates on the contact principle using 
paper, tracing cloth or vellum, or film. 
All operate simply and efficiently without 
¢ need of a dark room. 















A photocopying machine that repro- 
luces exactly what it sees with no chance 
or human error, Portagraph is ideal for 
opying tracings, sketches, blueprints— 
nfact anything written, printed or drawn. 


Easy to operate, even for inexperi- 
need personnel, Portagraph reduces the 
patly time and labor required in manual 
Mpying or tracing—and eliminates sub- 
‘quent checks and proofreading for 

acy. 


‘IATION, February, 1945 


REMINGTON RAND 


RIACRAP, 

















‘““How to Reduce Costly Manual Trac- 
ing, Drawing and Copying”’ contains 
many time-saving, labor-saving ideas 
for the engineering office. This helpful 
20-page book of practical information 
is available free of charge from our 
nearest Branch Office. Phone, write or 
wire for a copy. 





HOTOGRAPHIC RECORDS DIVISION, REMINGTON RAND, BUFFALO 5, N. G 
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The forward element is peeling off. The other 
half of the squadron will fly formation dur- 
ing the attack, providing top cover. That’s 
how P-51 Mustangs take to the warpath over 
Burma. And what a hunting ground it has 





Mustangs on the Warpath i 





been. Hunting with everythin g from bazookas 
to 500 pound depth charges and 1,000 pound 
demolition bombs, Mustang pilots have forced 
the Jap in Burma to move furtively at night 
and to hide in the jungle during the day. 


dron? 


Like its famous namesake the P-51 Mustang is tough, hard-hitting and elusive. 


North American Aviation Sets the Pace 


PLANES THAT MAKE HEADLINES... the P-51 Mustang fighter (A-36 fighter- 





bomber), B-25 and PBJ Mitchell bomber, AT-6 and SNJ Texan combat trainer. 
North American Aviation, Inc. Member, Aircraft War Production Council, Inc. 


860 
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WHEEL 
DRIVE 












9SHKOSH EQUIPMENT NOW AVAILABLE 
to Highway Departments and Airports 


<a ‘ i ¥-: See tee 





ITHOUT slowing up our deliveries to the 

armed forces, we are authorized to produce 
a limited number of trucks for essential civilian use. 
Snow removal units are now being delivered to 
State and County Highway Departments and to 
Airports. 


With its twenty-seven years of four-wheel drive en- 
gineering, Oshkosh equipment provides efficient 
power, rugged durability and economical opera- 
tion for snow removal, maintenance and heavy con- 
struction work. 


Write for descriptive literature 


BUY WAR BONDS 





ce 
i SERVICE STATIONS AT CONVENIENT POINTS THROUGHOUT THE JU. S. : 
YSHKOSH MOTOR TRUCK INC., OSHKOSH, WIS. 
CABLE ADDRESS: "OSHMOTOR" OSHKOSH 
ry, VIATION, February, 1945 . 361 











Only 2 quick steps to set Explosive Rivets 
.:. and it’s a one-man job 








1, Insert rivet in hole. 












For BLIND RIVETING ... definitely! But, in ad- 
dition,wherever there’s a job that’s hard to reach, 
Du Pont Explosive Rivets may save time and reduce 
costs. 

Today, aircraft manufacturers are using Explo- 
sive Rivets on many jobs formerly finished with 
conventional rivets. Spots that are hard to get at 





... places where design, intricate wiring or bulky B 
instruments interfere with bucking bars .. . awk- Push-fit holes are not necessary. Explo- 
ward locations inside the fuselage, wings and sta- sive Rivets have a charge extending the 
bilizers ... these and many more are “‘naturals” for full length of the shank (Above). When 
Explosive Rivets. fired (Right) the entire shank expands 
Get complete information. Write for helpful ... completely fills the hole and pro- 
manual giving all the details. E. I. du Pont de vides a strong, tight joint. The barrel- 
Nemours & Co. (Inc.), Explosives Department, shaped blind head locks the rivet se- 
Wilmington, Delaware. curely in place... 














DU PONT GUDOND 
EXPLOSIVE RIVETS a 


the only one-piece blind fastener 


REG. U. 5. PAT.OFF 
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ANOTHER MASS-PRECISION ASSEMBLY 


BUILT BY NICHOLS 


EN CON 





LUBRICATING THE TURBOSUPERCHARGER 


If you could look in on a turbosupercharger in flight, you would marvel at its 
performance. Picture an 18” shaft revolving at 22,000 RPM while exposed to plus 
1500° from the engine’s exhaust at one end and to the substratosphere’s minus 67° at 
the other. Consider the problem of lubricating the turbosupercharger’s bearings un- 
der such challenging conditions. 

That’s the job for the self-contained, double-unit* pump developed and built by 
W. H. Nichols and Sons on an interchangeable parts and assembly basis. 

To meet both performance and cost requirements large-scale production of this 
unit necessitated simplified design. Nichols engineers blueprinted a pump that had 
a simple seal, no ball bearings, only three shaft diameters and two shoulders. Mass- 
precision techniques followed through with “split-tenth” accuracy in each component 
part and avoided costly, step-by-step inspection. Despite the close fits, all parts are 
assembled without pre-selection. 

The same ingenuity for precision manufacture on a mass-production basis has 
solved other equally difficult problems for over forty years. Here unique facilities 
have been developed for producing the “hard” parts. They may be your answer for 
working out that post-war product. Let “Accurate” Nichols help you see it through. 


W.H.NICHOLS & SONS,48 WOERD AVENUE, WALTHAM 54, MASS. 


Accurate” bnefite 


\ 
Ni 


PRECISION ENGINEERING AND MANUFACTURING FACILITIES FOR MASS PRODUCTION 
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aiweo BY WESTE 





America’s Superfortresses deal deadly de- 
struction to Japanese war plants because 
felt—in many forms—rides hostile skies 
with them. In greater safety and comfort— 
crew members do a better job, thanks to 
felt which seals ‘pressurized’ cabins, 
guards precious instruments against vibra- 
tion, deadens motor sound, insulates 
against cold . . . and serves as gaskets, 
washers, lubricating wicks, etc. 

For many purposes only felt can meet 
specifications that demand flexibility, re- 
silience, compressibility, resistance to 
water, oils, heat and age—plus sound 








Largest Independent Manufacturers and 
Cutters of Wool, Hair and Jute Felt ; 


Acadia Products Division, Processors of Synthetic Rubber and Plastics: Sheets, Extrusions and Molded Parts 














deadening, heat or cold insulation and 
other properties, Western Felt is adapt 
ble to a wide variety of uses . . . It is pro 
cessed from wool-soft to rock-hard ... and 
may be finished to surprisingly close 
tolerances. 

A Western Felt Works engineer wil 
gladly tell you the full story of felt's use 
in the modern plane and to suggest how 
it might be applied in your production 
process or product. Write us today! 


WESTERN FELT WORKS 


4035-4117 Ogden Ave., Chicago 23, Iilinol 
Branch Offices in All Principal Cities 
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POINTING THE WAY 
IN AVIATION COMMUNICATIONS 





MANUFACTURING | 


: 


DESIGNING 








ENGINEERING 





We now invite inquiries from manu- i 
facturers in connection with the de- | 





e United Cinephone Corporation 
spent its pre-war years successfully 


ind 
yta- 
10° 


solving manufacturers’ problems by 
the application of Electronic Devices 
... Weare now meeting the demands 
of the armed services and have ex- 
tended our facilities many times. 


This experience coupled with in- 
creased facilities will continue to 
function in pointing the way to the 
solution of postwar aircraft, elec- 
tronic and communication problems, 


velopment and production of all 
types of electronic and communi- 
cation equipment for the aviation 
industry. 











il 

i Address all inquiries to ne ee Eee 

ow Ps i 7 A typical military product of 

Applications Engineering Department UNITED CINEPHONE CORPORATION 

‘ ; 
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Will fasten both 
ends of a Dzus or 
similar spring with 
one stroke. Also 
sets im one opera- 
tion the two rivets 
necessary to hold 
an elastic stop nut 
plate, or anchor 


nut in position. 





INCREASES 


MODEL 72 
Multiple rivet 
setter with ad- 
justable riveting 
centers to set riv- 
els close together 
orwellapart.Also 
for Dzus Springs 
and Elastic Stop 
Nat Plates. 


machines are easily adjusted in a few 
minutes to handle different sizes of 
Rivets. And whether it is a single or 
multiple type Chicago Rivet Setting 
Machine, whether it has a 45-inch 
throat, or a 6-inch throat, it clinches 
grommetsand eyelets, and inserts drive 
screws as efficiently as it sets rivets. 

Fully approved by Army and Navy 
engineers, far faster in production, 
effective both in saving vital man- 
power and cutting production costs, 
it is litthe wonder that the aircraft 
industry is depending more and more 


on Chicago Automatic Riveting. 







CHICAGO RIVET & MACHINE CO. 


ee 


AUTOMATIC RIVETING: 


Lew to “[ucnty “Times 


By changing from hand feeding and insertion of the 
rivet to Chicago Automatic Rivet Setting, many manu- 
facturers conservatively estimate they have multiplied 
each riveter’s output ten times. Actually, in hundreds 
of sub-assembly operations, the use of Chicago 
Automatic Riveting Machines and Tubular Rivets 
has increased the production of individual workers 
twenty times! And so simply are these manpower- — 
saving machines operated that the usual schooling | 
of inexperienced operators is unnecessary. 

The speed of Chicago Automatic Riveting Machines 


lies in their completely automatic operation. Preci- 





OUTPUT 





sion tubular or aircraft rivets are fed, inserted and 


clinched with each release of the foot pedal. The 













f * 

if é 
% 

MODEL 140 

with interchange- Ya Nl 

able rivet hopper and Wim 
raceway assembly iy 
also Feeds, Inserts, j 
Clinches Dzus Fast- 
eners and Grommets. 


aviati 
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We, 
in 1 


term: 
Fastener is perma- 
nently but loosely 
inserted in grommet, 
completing the clinch. 


to me 





the c 
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9616 West Jackson Boulevard, Bellwood, Illinois (Chicago Suburb) Clit 
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|Policy in one word* 


“AVIATION!” 


The Doak organization was born in aviation 





of aviation long before Pearl Harbor. All of 


Pemey personnel have at least 15 yearsexper- =r Host plant is a self-contained metal work- 
lence in aircraft ion. lieve i ; 

tratt ‘production. We ibeliese: in ing factory, with complete processing depart- 
aviation. It is the most dynamic force in trans- = Wyre entirely manufacture in our own 
ortation today. ; 
Pe y plant complete parts and assemblies which 
We, therefore, are not thinking or planning now fly on all fighting fronts with our airmen. 










in the usual conversion or “reconversion” 
terms. We believe that the industry is going ) on 
to need more than airframe manufacturers in 


E. R. DOAK, President 


CRAFT C O., INC. 
>, wee Tee eA 


the competitive era; that it will need men with 


Specialized skills and specialized machinery. 


% 
ae DO NOT INTEND TO MANUFACTURE REFRIGERATORS, VACUUM 
EANERS, ROWBOATS, CAN OPENERS™ OR EGG BEATERS. 
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Developed by Tool Design Engineers of Glenn L. 
Martin Company and built by York Electric, manu- 
facturers of standard Wire and Cable Printers. Our 
Wire and Cable Printers now in operation in lead- 
ing wire manufacturing plants. 


Specialists in manufacture of Wire and Cable 
printing devices for years. Wire Printer now offered 
the aircraft industry incorporates the engineering 
experience thus gained. 


NOT A TOY—NOT AN EXPERIMENT 


It was natural for York Electric to make the first 
practical hot stamp wire printer for aircraft wire 
identification used at Glenn L. Martin plant that 
automatically prints miles of wire. 


“Easily meets the Wright Field wire specification 
32310A, amendment No. 4, Nov. 11, 1942. 


YORK ELECTRI 
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A thoroughly tested Wire Printing Machine. Wire 
immersed in gasoline and oil for one hundred hous 
without damage, passing Army and Navy tests. 

Equipped with movable hand cut brass, or stand: 
ard foundry type, new codes and symbols are it- 
stantly available. 

The code wire marker you will eventually buy 
Avoid disappointing experiments with untried 
makeshifts. 


Thermostatic controlled heated type, prints clea 
legible identification on No. 22 to No. 0 wires. 


This rugged York Electric Wire Printer built # 
give years of service. “Bugs” eliminated. Airera 
Industry now presented with wire printer engineé 


TOOL COMPAN! 


52 SO. DUKE ST., YORK, PA 
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WILCO facilities 
Expanded to Meet 
Wartime Needs! 


But Postwar Industry will be 

the ultimate gainer from the 

many new WILCO products 
and developments 


As the Hourglass indicates . . . at the 
coming of peace, the skill and experience 
gained in the development and application 
of new WILCO products and techniques | | 
will mean much to automotive, electrical 
appliance and many other types of manu- 

facturing customers. 


Though now chiefly applied to the war 
effort, these new WILCO developments are 
destined to play as vital a role in the post- 
war industrial “comeback” as they are now 
playing in scores of wartime applications. 


Thermostatic Bimetals, Electrical Con- 
tacts, and Precious Metal Bimetallic Prod- 
ucts are such important factors in the pre- 
cision performance of ships, planes, tanks, 
guns, and various instruments of the Army 
and Navy that the H. A. Wilson Company 
has found it necessary to enlarge its facili- 
ties and develop these important new prod- 
ucts and techniques. 





In the postwar period no company will 
be better equipped to meet individual re- 
quirements for Thermostatic Bimetals and 
Electrical Contacts on any desired scale 
than the H. A. Wilson Company, pioneers 
in this field. 

WILCO PRODUCTS ARE: Contacts— 
Silver, Platinum, Tungsten, Alloys, Sin- 
tered Powder Metal. Thermostatic Bimetal 
—High and Low Temperature with new 
high temperature deflection rates. Precious 
Metal Collector Rings for rotating controls. 
Silver Clad Steel—for bearings, shims, re- 
flectors, Jacketed Wire—Silver on Steel, 
Copper, Invar, or other combinations re- 
quested. Silver Clad Steel. Rolled Gold 
Plate. Special Materials. 


THe H. A. WiLtson COMPANY 
105 Chestnut Street, Newark 5, New Jersey 


Thermometals—Electrical Contacts 
Precious Metal Bimetallic Products 
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FITS INTO 
YOUR POSTWAR 
PLANS... 































Thermos Bottles + Quivers 
Ski Poles - Masts and Spars 


Aircraft, radio, furniture, in fact most indus- 
trial fields can take advantage of PLYTUBE’S char- 


acteristics of high mechanical strength — corrosion 

















resistance — high dielectric strength — wide variety 








of sizes and easy work ability in improving their own 


product in design, construction and manufacture. 





Maintenance 


PLYTUBE is water proof —rot proof — Stands 


_ fet _— 
splinter proof — weather proof — flame resistant Mf ¢ 
and meets U. S. Army and Navy specifications (ae 
AN-G8 or AN-NN-P511b. ea 
A 
toh / 
A 


Write today and we will be glad to help you 


\ adapt PLYTUBE to your specific requirements. | pe. 
PLYMOLD CORPORATION Lawrence, Mass. | 
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gf A peacetime plane that was’ built to order” 
FOR THOUSANDS OF AMERICANS 





HOUSANDS have answered the popular 
Bellanea Aircraft Quiz, and still the 
returns roll in! They show increasingly that 
The Bellanca Cruisair, as produced prior to 
the war, approached the ideal peacetime 
oe plane that America’s flying public 
as in mind. 

The leading answers indicate that the 
flying public wants a three to four place low 
wing monoplane with retractable landing 
gear, equipped with a 120 to 150 hp air- 
cooled opposed engine and gross weight in 
the 1500-2000 lb. bracket — all features 
which the Bellanca engineering organiza- 
tion had anticipated and incorporated in 
the pre-war Cruisair. The Cruisair’s top 
speed of 150 mph, cruising speed of 130 mph, 
and landing speed in the 40-50 mph range 
come within the performance preferences 
expressed by the majority. Typical Bellanca 
efhciency provided extreme economy of 


Ghe BELLAN 


February, 1945 


Easy to Fly... Easy to Own... 


operation—22 miles per gallon of fuel, at 
better than two miles per minute cruising 
speed. 

The Quiz returns are voluntary —they 
give a pattern of the ideal specifications and 
requirements of the ses which will 
most closely approach the desireg and wishes 
of the majority! These results indicate that 
The Bellanca Cruisair was practically “built 
to order” for the thousands who are now 
planning their post-war flying. 


WRITE NOW FOR THE QUIZ! 


You still have time to enter the Bellanca 
Aircraft Quiz and register your views on 
the many airplane features listed. Just send 
your name and address—no obligations— 
and we'll mail your printed copy of the 
Quiz promptly.... Bellanca Aircraft Corpo- 
ration, New Castle, Delaware. Dept. § 3. 


Villote 
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Needle Bearings Provide Anti-Friction Ease 
in Manual Controls of Vought Corsair 


Fast, smooth operation is a ‘“‘must” in the design of 
aircraft controls. To assure complete anti-friction 
ease at such points, designers of the famous Vought 
Corsair specified the use of Torrington Needle Bear- 
ings—the only anti-friction bearings found to meet 
space, weight and operating requirements. 

You, too, will find where space, weight, load ca- 
pacity, stability and the ease of anti-friction operation 
are important factors, the application of Torrington 
Needle Bearings frequently offers the best solution 
to design problems. 

Investigate for yourself how the anti-friction ad- 
vantages of Torrington Needle Bearings can be of 
assistance in your product planning. Details will be 
found in Catalog No. 30-A. Send for your copy today. 








A : 


“- 


Se \ x 





































THE TORRINGTON COMPANY 
TORRINGTON, CONN. + SOUTH BEND 21, IND. 


New York Boston Philadelphia Detroit Cleveland Seattle 
Chicago San Francisco Los Angeles Toronto London, England , 


Shown are typical 

Needle Bearing appli- 

cations in Corsair con- 
trol assemblies, 
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-COLMAN 


MICRO CONTROLS 
For Anoaft Applications 


Barber-Colman MICRO Control equipment is especially designed and 
built for aircraft service. Note light weights, small sizes, and high 
torques indicated by brief specifications here. Note also the clean 
lines and compact construction, characteristic of modern aircraft 
equipment. Barber-Colman Controls have proved their ability to 
perform accurately, reliably, and efficiently in leading lines of military 
aircraft now in service. With many conversion jobs coming up, 
they are worth considering now in order to provide automatic control 
of CABIN TEMPERATURE ... ANTI-ICING TEMPERATURE ... 
CARBURETOR AIR TEMPERATURE . . . CARBURETOR MIX- 
TURE ... CARBURETOR THROTTLE. Write today for further 
information on the units shown here and other Barber-Colman 
Controls designed for aircraft service. Look for Barber-Colman 
equipment in the air-liners of tomorrow! 






THERM T. 
nye menor 
x 3-1/2" x 1-5/16", 


# 


















Type FYLC CONTROL MOTOR. 
Maximum torque, 50 Ib. in. Approxi- 
mate weight, 2-1/4 lbs. Available with 
or without right-angle drive. 


Type BYLC CONTROL MOTOR. 
Maximum torque, 500 Ib. in. Weight, 
3 Ibs. 4 oz. Available with or without 
right-angle drive. 
















Tyee cyto D SINGLE ELEMENT CABIN THER. 
ie /2” x Prt ae ” wees: 





BARBER-COLMAN 


COMPANY 
ROC Pewee ce ILLING@IG 
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| INTERNAL 100° FLUSH HEAD 


WRENCHING BOLT SOCKET BOLT 


(National Aeronautical Standard) 


Our INTERNAL WRENCHING BOLT (A) and 100° 
FLUSH-HEAD SOCKET BOLT (B) fully meet the 
high degree of precision demanded by the aviation 
industry. They are made to tolerances so extremely 
close as to be practicable only by our long and 
extensive experience in precision work. Designed 
expressly by and for the aviation industry, these 
bolts have the famous “Unbrako" qualities of 
strength and accuracy, while due to their internal 
wrenching feature they facilitate compact designs, 
thereby saving material, weight and space. 





BRAKO 








INTERNAL WRENCHING 
LOCK NUT 





a FIG. 1 


SAFETY | 





The “UNBRAKO" INTERNAL WRENCHING LOCK NUT is 
a safety nut for primary connections in aircraft—officially 
approved. Combining thorough "fool-proofness” with ample 
load-carrying capacity, the "Unbrako" Lock Nut achieves an 
absolutely dependable locking grip by means of two vul- 
canized fibre plugs (Fig. |) inserted through the body of 
the nut. Fig. 2 shows how these plugs contact four threads 
of the bolt, gripping it firmly. 

Heat-treated to a high degree of Rockwell hardness, the 


"Unbrako" can be used almost indefinitely before the torque 
falls below the Wright Field minimum. 


OVER 46 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX 566 


BRANCHES — BOSTON © DETROIT © INDIANAPOLIS © CHICAGO e ST.LOUIS e SAN FRANCISCO 
. e 
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rm copy of “How to Prevent Roadside Flat Tires,” an explanation of the Comparative Air Loss System, as 
scribed in the Office of Defense Transportation Bulletin, is available from Schrader upon request. 





8 REFUACEHELE Joe! 


The valve can be fixed in a few seconds. That’s good news to men responsible for “keeping "em rolling and fighting” 


Suppose G.I. Joe’s valve was the Schrader Valve 
of 50 odd years ago without today’s removable, 
replaceable parts! He would have to dismount his 
tire and tube and vulcanize an entire new valve on 
his tube to repair it! 

Compare this with the modern Tire Valve Equip- 
ment. In the event of any possible damage of tire 
valve sealing parts, he can make a complete change 
of cap and core in less than a minute. Think of 
what that means to the mobility of our troop move- 
ments which today counts on split second timing! 
One standard size of cap and core is interchange- 
able in the standard valve in any pneumatic tire on 
any vehicle—the smallest, lightest, quickest type of 





service stock—an advantage which supply experts, 
in and out of the Armed Forces in all parts of the 
world, appreciate. 

As time goes on, the parts of any valve wear. 
Abuse, grit and age cause any valve to lose its 100% 
efficiency. The experience of many years, plus bil- 
lion after billion of miles—week after week, of 
actual performance on trucks, cars, cycles, have 
proved this to be true. But due to foresight of the 
tire, automotive and valve industries, the tire valve 
can be restored to its original efficiency by merely 
inserting a new core and applying the standard 
cap. The Schrader Valve Cap is guaranteed airtight 
up to 250 lbs. pressure. 


Schrader 


Bw@MeROLS THE AG 
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» SCHRADER’S SON, Division of Scovill Manufacturing Company, Incorporated, BROOKLYN 17, NEW YORK 
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For years the divisions of Allied Products Corpora- 
tion have held proudly to an ideal of quality. Through 
two wars its craftsmen have produced the finest in pre- 
cise production tools. 


Because of this ideal, Allied has become a standard 
source of supply for many mass production indus- 
tries. Now, because of wartime expansion, Allied is 
equipped to serve more manufacturers than ever be- 
fore. Anticipate your postwar requirements and start 
now to profit by Allied’s years of experience and excep- 
tional facilities. A good beginning is to check your 
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supply problems with Allied. Send blueprints for est 
mates or write today. 


“I'S AN ALLIED PRODUCT” . . . Allied Products Corporation asl 
its divisions, Richard Brothers and Victor-Peninsular, in Dé 
troit and Hillsdale, Michigan, make: cold forged parts, hardened 
and precision ground parts, cap screws, sheet metal dies (from 
the largest to the smallest), R-B interchangeable punches and 
dies, steam-heated plastic molds, jigs and fixtures and § 
production tools. 


ALLIED PRODUCT! 


c 2 2 PO 8. A. ee 
Department 18, 4614 Lawton Avenue, Detroit 8, pt 
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Yeew-Seal 


HOSE CLAMPS 


¢ HIGH STRENGTH NO LOOSE PARTS 


® UNIFORM PERIPH- CAN BE RE-USED 


ER 
AL TIGHTENING ® WILL NOT DISTORT 
® NO LEAKAGE UNDER OR COLLAPSE THIN- 
HIGH PRESSURES WALL TUBING 
















yr est 
© SELF.LOCKING, NO" COMPACT DESIGN 
LOCK WIRE NEEDED ih 30 et as . 
on HE ° CAN BE PUT ON  Sendwndsee \ 
waif HOSE IN PLACE © EXTRA LONG TAKE-UP 


, aCRa WE ORIGINATED the AERO-SEAL 
TS IRCRA FT STANDARD PARTS CO. ean 2 Of “a Worm Drive design and thus offer you 


TIS NINET Sfndard the background of longest experience 
NETEENTH AVE, ROCKFORD, ILLINOIS in the manufacture of this new and 


better type of hose clamp. 
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ORMITE NEW AN3155 (an-r-14 


NEW 
IMPROVED 
Coutrol 


Protection 





OHMITE 
Kestotors 


USED IN AIRCRAFT 


Ohmite Rheostats have long been standard on aircraft. 
Today, these new AN3155 units provide new improved 
control protection and other new features. They assure 
smooth, close, dependable control under every service 
condition of heat, cold, humidity, altitude, shock and 
vibration. 

Made in 25 watt and 50 watt sizes—linear or taper 
wire-wound—in various resistances—with “off-posi- 
tion” as required by the specification. Totally enclosed 


wt Th wt | 1 ew = sD lee 


in a unique, corrosion-resisting metal enclosure. Lighter 
in weight than the allowable weight specified. Write 
for details. 


OHMITE MANUFACTURING COMPANY 
4945 FLOURNOY STREET - CHICAGO 44, ILLINOIS 


2-Rolcwt OH MITE 


+ SeRight ° RESISTORS * TAP SWITCHES 
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It’s small but lusty 
—concentrated 
power for dependable per- 












formance on many types 






of jobs requiring maxi- 
mum power per ounce of 
weight. 1/20th to 1/200th 
H.P. From 3000 to 
20.000 R.P. M.6 toll5 
volts AC-DC. It’s engi- 
neered and precision- 











built to your exact 
specifications. What 
type of small fractional 
H.P. motor do you need? 
Send specifications and 
quantity wanted. 

Write today. 








mall Motors, Juc 


312 ELSTON AVE., CHICAGO 22, ILLINOIS 


Nutact 


clurers of special small un versal, frac 
al HP motors, dynamotors 


‘Ss, Negter 


, shaded pole 
motors, generators. 


Design « Engineering - Production 
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Hard-to-work flat head rivets are easily driven with one 
hand when the new engineered Aero special tool is used. 
Cups coined to assure uniform dimensional accuracy 
with a maximum radius of only .010.”" 


Danger of rejects caused by improperly fitting turned 
tools is eliminated. The new Aero set will not flatten, 
distort or otherwise weaken flat head rivets, allowing 
for positive maintenance of rigid engineering standards. 


Plants using flush sets to drive AN-442 rivets may sub- 
stantially increase production and eliminate rejections 
caused by skin abrasions due to slippage of flush sets. 
Cost per rivet driven will go down and the strength of 
the rivet joint will not be impaired when the Aero tool 
is substituted for incorrect flush sets. 


Write now on firm letterhead for full engineering in- 
formation on the performance of these new rivet sets 
...ask for Catalog Page No. 2B. 


Coined AN-442 sets are available in both straight and 
offset at no increase in catalog prices. Order by number 
shown above, specifying AN-442 cup in size and length 
desired. 





)'\ ete Werese CO. 
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ST. LOUIS @ NEW YORK e CHICAGO e SAN FRANCISCO e PORTLAND 


CURTIS PNEUMATIC MACHINERY DIVISION 
of Curtis Manufacturing Company 
1957 Kienlen Avenue, St. Louis, Missouri 


w 








Proof of 


qu aah Dependability — 


) 
1. 


5 Years of 24-Hour Performance 


At Carter Carburetor Corporation 





| ip csawsee in 1936 at the St. Louis Plant of Carter Carburetor 
Corporation, the three Curtis Air Compressors shown above 
were on almost continuous 24-hour duty for five years. During 
this period, they operated at 80 Ib. pressure, providing air for 
the entire plant. 

J. H. Klasey, plant engineer, states that ‘‘they gave sur 
ptisingly good service with very little maintenance.” 

Here is only one example of how Curtis Model *‘C’’ Comprese 
sors are saving money through dependable performance and 
freedom from maintenance expense for thousands of manufac 
turers throughout the country. Curtis economy is the result of 
such experienced design features as: 


@ Tapered Roller Bearings @ Carbon-free Disc Valves 
@ Centro-ring Lubrication e@ Automatic Pressure Unloader 
@ Precision Construction Throughout 


Curtis Compressors are available in capacities up to 300 cfm. 
For proof of their efficiency and operating advantages, send the 
coupon for full information and free booklet, ‘‘How Air Is 
Being Used in Your Industry.”’ 


CURTIS 


Please send me booklet, “How Air Is Being Used in Your Industry.”” 
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CESCO Snap-fa; 
Face Shields 


MAKE LIFE SAFER AND EAsi 


HERE’S WHY: *Clear, sturdy plastac 
visors assure protection. *New, exclus 
CESCO design permits 15-second yj 
replacement—visors snap off and ony 
a turn of the fingers—held fast by spn 
clips. *Extra comfortable—contoy 
shaped, adjustable headgear, soft leathy 
sweatbands. 

You'll be glad to know complete detai 





STYLE 748—8'4x16-in. 
visor, fibre half crown 


STYLE 438—H 
style face shield, 
placeable extra 
7x11-in, window 


STYLE 439—7x15-invi 
with half crown and bo 
guard (shown at 


STYLE7 49—equipped 
10 x 16-in. visor, opens 
headgear (shown at 





Write CHICAGO 
EYE SHIELD CC 


0 2320 Warren Bou 
Chicago 12, Illinois 


CESCO 


"4 
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T HASN’T the speed, the altitude or the 
guns that other aircraft have, but the 
helicopter can do tricks that have proved 
deadly to the enemy, just the same. No 
ordinary aircraft can hover directly over 
enemy subs, pointing them out to the con- 
voy escorting ships for destruction. And no 
ordinary plane can come straight down to 
a safe landing on the dime-sized bit of deck 
space provided on a cargo ship. 


To operate successfully under convoy con- 
ditions, the helicopter must be built to get 
there, and back! To help assure the depend- 
ability essential to this job, Auto-Lite pro- 
vides wire of proved performance. An ex- 
ample of such high-quality wire is Steel- 
ductor cable, described in Form C-503. 
Auto-Lite’s low-tension, abrasion-resistant 
wire and cable is covered in Form 838. For 
copies of these two folders, write to 


THE ELECTRIC AUTO-LITE COMPANY 


SARNIA, ONTARIO 


Wire and Cable Division 


BACK THE ATTACK—BUY AND KEEP MORE WAR BONDS 


February, 1945 


TO-LITE WIRE*“CABLE 











PORT HURON, MICH. 














reduce non-producil 


a) 


ground time 
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BATTLE CREEK, MICHIGAN, U.S.A. 





__ 





Products of CLARK ¢ TRANSMISSIONS e ELECTRIC STEEL CASTINGS 
| AXLES FOR TRUCKS AND BUSES e AXLE HOUSINGS e BLIND RIVETS 
INDUSTRIAL TRUCKS AND TRACTORS e HIGH-SPEED DRILLS AND REAMERS | 

METAL SPOKE WHEELS e GEARS AND FORGINGS e RAILWAY TRUCKS 
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with a 
LIBERTY 


AIRCRAFT 
MIRROR 


The pilots of thousands of Allied 
fighter planes, now in action ove 
our widely scattered battle fronts, 
are getting a perfect image o 
things behind them without eye 
strain or fatigue, by meams 
Liberty Aircraft Mirrors. 


Liberty Aircraft Mirrors are al 
first surface mirrors, and as per 
manent as their glass base. They 
give the pilot a clean, well defined 
image without distortion, immed 
ately. 

Each fighter plane equipped wih 
a Liberty Mirror has a mirror buil 
to meet the specific requirements 
of that plane. Thus the pilot chang 
ing from one plane to another gels 
uniformly good vision at all times, 
in all planes. 


All Liberty Mirrors are now buil 
only for War service, but late 
these battle tested vision device 
will be available to all operator, 
military, transport or private. 


LIBERTY 


MIRROR DIVISION 


LIBBEY-OWENS-FORD GLASS COMPA § 


BRACKENRIDGE 
PENNSYLVANIA 



































For continu 
outstandisg 

duction Liberty has been 
a renewal of the Army 
Production Award, , 
them to add a star fe 
“E” flag. 
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Plate 891-—-McDonald 
114” Hose Nozzle 
(Patented) 








d with Plate 942-S—McDonald 
or buill SHOCK-PROOF Hose 
oments Nozzle 114” and 112” 
chang (Patented) 

er gels 


w buil 
t later 
levices 
prators, 





Plate 961—McDonald 
FUL-FLO Hose Nozzle 
1’ and 1%” 


. McDonald, one of the largest 
NMPAN! manufacturers in its field, is a 
thoroughly reliable source for 
hose nozzles, swing joints, foot 
valves, emergency and other 
valves, vents, pump valve mani- 
folds, line strainers, hand rotary 
pumps and other products de- 
signed to add speed and safety 

to the movement and stor- 
age of oil and gasoline. 
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© MCDONALD MFG. CO. 


DUBUQUE, IOWA 
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Bid Power Oye 


If you have mechanical opera- 
tions to get done with effi- 
ciency and economy, consider 
Fluid Power. 

It is the modern way to 
transmit power from its 
source to its job—without 
shafts, gears, belts or levers. 

It moves wherever you 
want it to go through tubes, 
and is controlled by valves. 

Your Fluid Power system 
will deliver sure and depend- 
able performance, under all 
conditions, if it is 


aginecred, by 


PARKER 


THE VITAL LINK 


in Fluid Power is the Circuit. 
It goes around corners and 
into tight places. It must be 
proof against leak, shock and 
vibration, and must be pres- 
sure-tight. 

Parker brings twenty years 
of experience to the engineer- 
ing of this Vital Link. We 
build the valves and fittings, 
and the tools to handle them. 

This specialized “‘know- 
how” is yours to command. 


You'll find it worth-while to 
talk with a Parker Fluid Power 
Engineer. Write to The Parker 
Appliance Company, 17325 
Euclid Ave., Cleveland 12, O. 


PARKER 



































SHIELDS FIRE-FIGHTERS 


@ Dense clouds of fire-killing dry 
chemical create a real “theat-shield- 
ing screen” for the operator when- 
ever a DUGAS Fire Extinguisher, 
charged with PLUS-FIFTY DUGAS 
Dry Chemical, is used to beat down 


a blaze. 


All DUGAS Fire Extinguishers— 
large and small—are designed with 


fire-fighter protection as well as 


oe PR 
> 


é g\ 
MASTER OF 


Non-toxic, non-corrosive and non- 
abrasive. Approved by Under- 
writers’ Laboratories and Factory 
Mutual Laboratories. 






DUGAS 15-T 
HAND EXTINGUISHER 


fire-fighting effectiveness in mind— 
a big reason why workers who may 
have to be fire-fighters feel more 
confident when they see DUGAS 


equipment close at hand. 





DUGAS 150 WHEELED 
EXTINGUISHER 


ANSUL CHEMICAL COMPANY, MARINETTE, WISCONSIN 


DUGAS DIVISION 








WITH TWELVE CONTACT; 
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GENERAL CONTROL! 
COMPANY'S NEW | 
MODEL MCM | 
“MIDGET” | 








LEVER | 
SWITCH 


The “Midget” is designed especially | 
for electronic and communications 
circuits in aircraft, and for other light 
duty applications. It is a “Midget” 
in both size and weight . . . it saves 
precious space and weight, yet is s0 
ruggedly constructed that it wil 
stand severe use. 

The contact possibilities are unlim 
ited . . . contact assemblies can be 
removed from the frame by remov 
ing a single bolt . . . all parts are 
non-corrosive . . . has easy, positive 
roller action, regardless of number 
or arrangement of contacts on ead 
side of the switch . . . a single hole 
only is required for panel mounting 
| ...a key can be provided to pre 
vent turning in the mounting 
... tated from 5 to 10 amperes, 
125 volts A.C. 

The standard “Midget” has either 
three positions as shown in illus 
tion, or can be supplied with v0 
positions (no neutral). 




















CONTROL COMPANY 


1207 SOLDIERS FIELD ROAD 
BOSTON 34, MASS. 
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SOUTH BEND 
16° TOOLROOM LATHE 


503 EAST MADISON STREET * 


February, 1945 







PRECISION 


— AS VITAL: IN WAR AS IN PEACE 


In every theater of war South Bend 
Lathes are holding to their pre-war tra- 
ditions for dependable precision. In the 
mobile machine shops of our mecha- 
rized forces they duplicate factory tol- 
erances on intricate parts needed for 
emergency repairs on guns, tanks, trucks 
and other essential equipment. On board 
many of the Navy’s fighting ships, where 
high precision is an absolute require- 
ment, they are also depended upon for 
maintenance and repair of mechanical 
equipment. In the repair bases of the 
Air Forces they play an equally impor- 
tant part in keeping planes in service. 
Sometimes small South Bend Lathes are 
even flown to remote locations for mak- 
ing quick repairs on grounded planes. 


In all classes of war service these 
lathes are doing fine precision work— 
not only with the armed forces but also 
in industry where dependable accuracy 
is as vital as speed and versatility in meet- 
ing war’s urgent production schedules. 


When civilian production is resumed 
South Bend precision will again prove 
as indispensable to peace-time industry 
as it is now for exacting war work. Em- 
bodying the improvements developed to 
meet war production requirements, 
South Bend Engine Lathes and Toolroom 
Lathes will be available, also the South 
Bend Precision Turret Lathes having 
%" and 1” collet capacity. 


NEW CATALOG 
NOW READY 
Write For lt! 


Ilfustrated in full color—this 
new 64-page catalog shows all 
types of South Bend Lathes, 
Engine Lathes and Toolroom 
Lathes with 9”, 10”, 13”, 14%", and 16” swing. 
Precision Turret Lathes with %” and 1” collet 
capacity. Shows complete line of accessories 
and attachments for use with these lathes. Ask 
for Catalog No. 100-D. 


Lathe Builders for 38 Years 


SOUTH BEND LATHE WORKS 


SOUTH BEND 22, INDIANA 











U S Super-Positive Piston Rings 
designed and machined to consistent 
perfection, serve wherever air might 
is needed to turn the tide of battle. 
Bombs and war freight of unbeliev- 
able tonnage are carried by giant 
planes that literally encircle the world. 


b ,gvitive= Based on a traditional policy of re- 
oe search and unyielding adherence to 
the most exacting manufacturing con- 
trols, U. S. Super-Positives will, when 
peace comes, continue to be the ac- 
cepted standard of Aviation quality. 


YOUR BONDS WILL SHORTEN THE WAR—BUY MORE 


For: Ring Conditions 
Favoring Peak Performance... 


Use U.S. Super-Positives 


U. S. HAMMERED PISTON RING CO., INC. 


STIRLING, NEW JERSEY, U.S. A. 























“SINGLE- 
RELEASE? 


Harness 


UNITED NATIONS’ FLYERS 


are using it for 
SAFER LANDINGS 


A one-hand turn and a tap on the single frontal 
disk instantly releases the harness .. . leav 
ing the flyer entirely free. Accidental release 
is impossible before disk is “set” for action, 













All United Nations’ Air Forces for years have 







used IRVIN as standard equipment .. . aul 
now the Irvin “Single-Release” harness i ' 
acknowledged as superior for all landings : 
IRVIN, as always, leads in Safety. 
a tes F 
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Twist & Set Harness Falls Of 


IRVING AIR CHUTE CO., In 


Main Office: 1670 Jefferson Ave.. Buffalo 8, NJ 


Glendale, Calif. li 
Canada, England i 
Forces 


Tap for Release 


Complete Factories in Buffalo, N. Y., 
Flower St.), and Lexington, Ky., U. 8. A.— la, be 
Sweden . .. All Serving the United Nations’ Air 
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Have You A Control Problem 
As Tough As This? 


17 FEET OF CONTROL 
270° OF BENDS 





50 LB. OPERATING LOAD 
ELECTRICALLY ACTUATED 











= 


LET SIMMONDS ANALYZE 
YOUR CONTROL PROBLEM 


Simply submit the basic requirements, as follows: 
® What does the control operate? 

® LOAD: Compression( ibs.) Tension ( ibs.) 
© VIBRATION CHARACTERISTICS 

© TEMPERATURE CONDITIONS 

©@ PRESENT SYSTEM 

© FLEXIBLE OR RIGID HOUSING? 


Make sketches of top and side views of installation. 
Use regular graph paper and indicate unit of measure, 


J 


TOP VIEW 





SIDE VIEW 





SIMMONDS EQUIPMENT FLIES WITH 
EVERY TYPE OF ALLIED AIRCRAFT 


Automctic Engine Controls — Push-Pull Controls 
Spork Plugs == Hydraulic Accumulators 
Hvdroutic Fuses — Chr tric Radi , 


Fosteners and Clips of Specialized Design 
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OUGH but typical of the remote 

control problems successfully 
solved by the Simmonds precision- 
built Push-Pull Controls is the one 
described above. Designed to meet 
the exacting conditions of aircraft 
operations, more than half a million 
Simmonds Controls are today flying 
on every Allied battlefront. Increas- 
ingly, Simmonds Controls are also 
being specified for installation on 
tanks, ordnance, automotive and in- 
dustrial units to replace cumbersome 
rod and bellcrank or pulley and cable 
systems, and even prieumatic lines. 

Basically, the Simmonds precision- 
built control consists of a series of 
“metal beads” strung on a cable and 
enclosed in either a rigid or a flex- 
ible tubing. The “beads” give the 


o 


AEROCESSORIES, INC. 


30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 


BRANCH OFFICES: 
MANUFACTURING PLANTS: 


push and the cable the pull — hence 
the push-pull of two-way control. 
Straightline travel can be trans- 
formed into rotary motion by means 
of the Radian Unit; a variety of other 
fittings and accessories are available. 

Under difficult conditions involv- 
ing bends and detours around fixed 
installations, or involving vibration 
or relative motion between two units, 
and wherever the ultimate in preci- 
sion remote mechanical control is 
required, Simmonds Controls are 
proving their outstanding merit. 

Let Simmonds engineers help solve 
your remote control problems. For a 
free and constructive analysis, send 
data concerning your requirements, 
as suggested in the panel at left, to 
the nearest Simmonds office. 


PRODUCTS 
INC. 





DAYTON » WASHINGTON + GLENDALE, CAL. » MONTREAL 
NEW YORK + VERMONT ©* CALIFORNIA 
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“Look, son... now theyre flying em at night!” 


ANK‘S are loaded. Mail’s stowed. Contact! 

A frail plane rises into the night—Cheyenne 
bound out of Chicago. The world’s first serious 
attempt at night flying on a set schedule makes 
July 1, 1924, a date to be remembered forever in 
aviation history. 


Lights—on the ground, on the planes themselves 
—made it possible for the first air mail night pilots 
to reach their destinations. And riding with those 
early planes, guaranteeing the immediate and 
uninterrupted response of each vital light, were 
generators and voltage regulators bearing the 
name Leece-Neville. 


* * 7 


This month, The Leece-Neville Company observes 
its 35th anniversary, steeped in the business of 
providing vital electrical equipment for the imple- 
ments of war. Generators, regulators, switch relays 
and pump motors for aircraft .. . cranking motors, 
generators, regulators and switches for marine and 
land type Diesel engines .. . cranking motors, 
generators and regulators for trucks and buses. 
Everywhere, however used, these products are 
living up to the high quality standards that were 


388 


set by B. M. Leece and S. M. Neville when they 
organized their company back in 1910. 


Concentrating always on making its equipment 
better, Leece-Neville has introduced a continuous 
stream of new products and product improve 
ments, many of which have set the pace for their 
entire industry. 

And now, looking ahead from today’s milestone, 
Leece-Neville promises its old customers and its 
prospective customers that it will continue this 


program of pioneering new developments . . . that 


it will continue to build the utmost quality int 
everything it makes. 











35th Anniverary 
| He LEECE-NEVILLE o 


CLEVELAND, OHIO 
Pioneer and still Quality Leader 
in heavy duty electrical equipment 


—— 





FOR AIRCRAFT SPECIFY LEECE-NEVILLE GENERATOR 
VOLTAGE REGULATORS, SWITCH RELAYS, PUMP MOTO 
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WITTEK 


Aviation Hose Clamps 





ae eee 





Wittek now offers two distinctly different aviation hose clamps 
complying with the requirements of specification AN-FF-C-406A. 
Type FBSS—is manufactured in the standard AN-748 sizes 
and incorporate a bridge extender which provides uniform sealing 
characteristics. This is the most effective type hose clamp 
for all applications in which an adjustable clamp is not necessary, 
Type WWD-—a worm drive stainless steel hose clamp which, 
because of its wide range of adjustment, is the most 
effective clamp for uses where a clamp capable of accommodating 
various diameters of hose is necessary. 
These two Wittek Aviation Hose Clamps are made from 
stainless steel, and combine the superior physical qualities of that 
material with the well-known Wittek qualities of superior 
service and high dependability. There is a Wittek Hose Clamp 
to meet every requirement of the Aviation Industry. Write for new 
descriptive catalog. 


WITTEK Bees 


MANUFACTURING CO. CLAMPS 
4305-15 West 24th Place, Chicago 23, I. 


or Bonds for V/ 
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SCREWDRIVERS ARE HUSKIER! 


: ay 
i i 


“FROM MIDGETS «-- 


..«10 GIANTS \ 


Compare Plomb screwdrivers with others and you'll agree 
they're unequalled for maximum strength yet minimum weight. 
Plomb makes them in all styles and sizes, as illustrated—wood 
handled, plastic handled, square and round bladed, large 
and small. 


If you want to feel proud of the tools you use, plan now on 
building up an assortment of these husky screwdrivers, and the 
other fine tools in the complete Plomb Line. Every one will give 
you exclusive quality features — advantages that make them 
the choice of experts for better, safer, longer-lasting service. 
Buy them on display from your Plomb Distributor, or write for 
hame and address of the one nearest you. Free catalog on 
request. — Plomb Tool Company, 2221 Santa Fe Avenue, Los 
Angeles 54, California. 












Forged from 
t 
Plomballoy 
bar steel Plomb serewdrivers? 
made in bit ae fr 
tee. ; ——.. : a Blade 1/8” to 9/16", a a 
ber 2 ie N < ] a se lengths from 1" to 14: 
bass ein eels Seay gauged size 
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wailable now for protecting 
your surplus equipment 


very type specially suited to 
rovide maximum protection 


hen you change over from swords to plow 
ares, make sure your surplus tools and 
quipment are properly protected against 
e'Maging rust. 
From Gulf's complete line, you can select 
€ Or more war-proven rust preventives 
at will meet your every requirement for 
oth interior and exterior use—and provide 









Proved in War use — 







positive protection for indefinite periods. 

Gulf quality rust preventives have given 
an excellent account of themselves in pro- 
tecting all types of metal parts and war 
equipment during storage and transporta- 
tion overseas. They meet Government 
specifications for exterior and interior appli- 
cation, and are available now for immediate 
delivery. 

For further information on Gulf quality 
rust preventives, write, wire, or phone your 
nearest Gulf office. 


Gulf Oil Corporation + Gulf Refining Company 





INDUSTRIAL 


LUBRICATION 





LATION. 
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Division Sales Offices: 


Boston + New York * Philadelphia « Pittsburgh ° Atlanta 


New Orleans + Houston * Louisville + Toledo 
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For Comparing Flux Density in Magnetic Fields 


@ Here is a modern and versatile electronic instrument 
for the comparison of flux density, in all types or 
shapes of permanent or electro magnets. The flux 
density is read on the indicating meter while the coil 
remains at a fixed point in the field. The device is 
static. The field strength is amplified so that a rugged 
meter may be used to insure dependability and 
accuracy. It is fast and very simple to operate. 

Weak magnets can be quickly and accurately classi- 
fied. Aging by vibration, counter-magnetic fields, tem- 
perature, variations in grain structure and hardness, 
etc., are readily shown on the Hickok Fluxmeter. 

By a suitable stationary exploring inductor, the 
Fluxmeter provides a rapid means of measurement on 
any ‘ussembled product. The field of a loud-speaker, 
the flux density in the air gap of assembled meters; 
and either disc or bar type magnets can be readily 
ascertained. Used to measure both A.C. and D.C. 
fields. Write for literature. 


THE HICKOK ELECTRICAL INSTRUMENT CO. 
10525 Dupont Avenue, Cleveland 8, Ohio 


PRECISION CALIBRATED. + LASTING. ACCURACY. ; 
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AIRCRAFT OIL 
DRAINCOCKS 
—VALVES and 
SOLENOIDS 


(For Fuel — Oil — Coolants) 


Specified as standard 
equipment on America’s 
most renowed fighters and 
bombers . . . the highest 
tribute that could be} paid | 
to the outstanding super. 
ority of Koehler Aircraft 
valves and solenoids. The 
culmination of 13 years 
experience in building 
similar products, Koehler 
oil valves are proving 
their worth where results 
count most. 





Koehler’s Oil Draincocks— 
operate freely in all tem- 
peratures. 








K-1610B OIL DRAIN VALVE 
Poppet Principle Weighs 
Only 6 Oz. 



















Koehler K1700B Drain Valve. 

fool-proof drain valve 
developed to save serra 
hours. Available in 
sizes. 


KOEHLER AIRCRAFT 
PRODUCTS COMPANT 


814 Vermont Ave., Dayton 4, Ot 


Producers of Aircraft (Oil 
and Fuel) Valves since 1931 


Cc . 6Ob 
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““COMING EVENTS CAST THEIR SHADOWS... .”’ 


Over busy cities . . . industrial scenes . . . roll- 
ing farm country .. . wild, wooded regions, 
the shadows of rotary wings will be familiar 
sights . . . as helicopters take their place in 
future air transportation. Today, details of 
helicopter advances in design and in per- 
formance are not available to the public... 
but the progress made during the war, under 
Government sponsorship, promises a prac- 
tical, useful type of aircraft with special fly- 
ing abilities, freeing it from airport limita- 
tions. Kellett’s experienced engineers and 


production organization look forward con- 
fidently to the time when the helicopter will 
serve alongside conventional aircraft, in the 
air-minded world of tomorrow. 


SEND FOR INTERESTING BOOKLET 


Are there questions in your mind about what 
the helicopter can do, its capacity, cost or 
speed? Send for “‘Answering Some Helicopter 
Questions.” Kellett Aircraft Corporation, 
Dept. I, Upper Darby (Philadelphia) Pa. 


KELLETT 
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LDEST ROTARY WING AIRCRAFT MANUFACTURING COMPANY 
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Our fighting men are doing a double \ 


“clean-up job” on all fronts. To combat ditt 

and disease they use modern washing machines 
powered by trouble-free, air-cooled Briggs & Stratton 
gasoline engines — one more service for hundkeds 

of thousands of Briggs & Stratton engines, \ 


now “humming” away for Victory. : X 







Ahe-Cooled ruc Cee 





Manufacturers, distributors, dealers, and users of all types of appliances, tools, and 
equipment requiring dependable, compact power units vouch for the performance 
record of Briggs & Stratton engines. The latest models are backed by the experience 
gained in twenty-five years of continuous production of more than 2,000,000 Air- 
Cooled Gasoline Engines. BRIGGS & STRATTON CORP., Milwaukee 1, Wis.,U.S.A. 
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IMPERIAL | 
AVIATION TUBE | 
WORKING TOOLS 


Roller - type 
TUBE 
CUTTER 























Illustration 
No. 212-F Avi 
tion Tube 
being used to 
move a flare f 
a piece of tubi 


This tool was developed specifi 
for aircraft work and is scientifi 
designed to make the clean, right 
angle cuts essential to perfect Al 
type flares. Cuts aluminum, alumiaua 
alloy, copper, brass or steel airctilt 
tubing in sizes from 1” to 144" 0D 

Tubing rests against rollers m 
ing operation easy and preventilf 
galling or rubbing. Special flare ¢ 
off groove removes damaged f 
with a minimum of waste; often éli 
inates replacing the tubing entitelf 

Tool handles a greater range 
tubing sizes than ordinary @ 
Strongly constructed for long sem 
Handy reamer for removing buf 
from tubing is a part of the soo 


Write for Bulletin No. 800 


— | 


AVIATION DIVISION 


THE IMPERIAL BRA* 
MANUFACTURING C° 


1204 W. Harrison St., Chicago ” 
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tory Standards Precision DC and Specialized Test Equipment . . . Light i 
bles . . nahineeial Transfomers Measurement and Control Devices . . . i 
Pensitive Relays DC, AC, and Exposure Meters . . . Aircraft Instruments . . . 
Switchboard and Panel instruments. Electric Tachometers . . . Dial Thermometers 


STON ELECTRICAL INSTRUMENT CORP., 685 Frelinghuysen Avenue, Newark, N. J. 


BATION. 
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Model 2 Moto- 
Tool, complete 
with accessories, 
as illustrated, in 
felt-lined hard- 
wood case—. 
$23.50. Model 2 
Moto-Tool only, 
with emery wheel 
point — $16.50, 





27,000 | 


R.P.M. 








Long before Pearl Harbor, Dremel 
MOTO-TOOL won its spurs by the 
way it tackled tough jobs in tool 
rooms and machine shops, and on 
production lines. But since American 
industry swung its full strength into 
war production and our armed forces 
established far flung assembly and 
repair bases the already healthy de- 
mand for these mighty Title midgets 
has quadrupled. 


Operators as well as owners of 
Moto-Tools are constantly discovering 
new jobs .. . new ways to save time 
and cut costs ... with these pocket 
size machine shops. Girls quickly be- 
come proficient in the use of them 
because a Moto-Tool weighs but 13 
ounces, is shaped to fit the hand, has 
a balanced armature to prevent vibra- 
tion. Thousands of Moto-Tools are 
pre 2 to establish production rec- 
ords in plants such as General Elec- 
tric, Westinghouse, Remington Arms, 
Ford, Nash-Kelvinator, Consolidated 


FOR FINER 
FASTER FINISHING 





Aircraft, Northrup, Douglas, and 
many others. Besides, Moto-Tool has 
won the respect of every branch of 
the U. S. land, sea and air forces. 


A Model 2 Moto-Tool develops 
27,000 rpm .. . the proper speed for 
clean, smooth, accurate work, and 
long life from points and cutters. It is 
sturdily built throughout and has a 
shock-proof bakelite housing and oil- 
less (oil sealed) bearings. Uses 110- 
120 volt AC or DC current. Ask your 
Mill Supply salesman or write the fac- 
tory or representatives below about 
Dremel Moto-Tools and accessories. 


Prompt Shipment on Orders with 
Proper Priority. 


Federated Sales 

2437 W. Valley, Alhambra, Calif. 

Mill Factor Products 

53 W. Broadway, New York, N. Y. 
F. W. Fowler 

137 Federal, Boston 19, Mass. 

J. J. Backer, 2321 Second Ave. 
Seattle, Wash. 


Whether you have a Moto-Tool or any other type of grinder, use only genuine 


Dremel shop-tested Accessories—steel cutters, emery wheel points, brushes, sanders 


DREMEL MFG. CO. CES=0D RACINE, WIS.usza. 




























































THERE'S STILL ROOM 
IN OUR HEART! 


And we'll try to make room 
for you in our hotel, too.,, 
but please, will you help, by: 
Making a trip only when you 
have to...Staying only so long 
as you must...Letting us know 
as far ahead as possible when 
—and for how long—you'll 
be here? 


HOME OF TH Jott 
MIC! fering 


CHARLES E. ROCHESTER, Vice-Pres. and Mng. Di, 
LEXINGTON AVENUE AT 48th ST.,N.Y. C17 








SHEET METAL 
FABRICATION 
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* No Hand Fitting 


Required with the FULMER 
AIRCRAFT ROD BORER! meembly_ ine the ogi. 


*% Fulmer Rod Borer in use at the Assembly and Repair Shop, U. $. Navel Air Station, 


gee 


the same _ center-to-center 
accuracy as that produced 
originally at the factory. 








O hand scraping or fitting is required 
when the Fulmer Aircraft Rod Borer is 
used for boring aircraft connecting or artic- 
ulating rods. In the hands of any competent 
shop mechanic, this machine produces a 
super-smooth finish, with accuracy compar- 
able to that of the engine factory. 
The holes produced are round, straight, 
parallel and in the same plane... ready for 










The rods are bored on pre- 
cision center distances. 

The Fulmer Aircraft Rod Borer gives an 
accurate check on the rods for parallelism 
of the two bored holes and freedom from 
twist. This eliminates the need of special 
checking fixtures. 

Facing or chamfering of the bearings can 
also be done on the Fulmer Rod Borer with 
precision accuracy. Widely used by our 
Armed Forces. 


ce rite today for complete information C. ALLEN FULMER COMPANY 


AX ; 1225 First National Bank Bldg., Cincinnati 2, Ohio 


HOY MRLMT Settee ON 
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* HONING MACHINES - PISTON RING LAPPERS - SPECIAL MACHINERY 
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ARMSTRONG 


Chrome-Vanadium SOCKET; 


@ Standard with leading motor hgy, 
Socket Wrenches comprise a complete fi 
of accurately made, finely finished ny 
all standard sizes and types from tiny Mig, 
atures to great Construction W 
Sockets (not illustrated). 
Unique to the ARMSTRONG §4 
Wrench Sets is the patented Drive-lock 
locks socket to driver, driver to ratchet 
extension to extension — makes of ¢ 
assembly a rigid tool that meets indus 
requirements of strength and safety. 


‘ 


end 


9 types. All sizes. 
Double Hex and Double Square 


Write for Catalog C-39a 


ARMSTRONG BROS. TOOL (i, 
“The Tool Holder People” 
348 N. Francisco Ave. : Chicago 12, USA 


Eastern Warehouse & Sales: 
199 Lafayette Street, New York, N. Y, 
























STAMPINGS’ 


Over 40 years 
experience. 


Literature on request 


WHITEHEAD 


STAMPING CO. 








sore : Est. 1903 
1655 W. Lafayette Bivd. ° Detroit 16, Mich. 
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DI-ACRO BENDERS 


The DI-ACRO Bender makes perfectly 
centered eyes from rod or strip stockat 
high hourly production rates, Both 
eyes and centering 
DI-ACRO _— bend are formed with 
BENDER one operation. Any 
NO. 1 size eye may be form- 
ed within capacity 
of bender and ductile 
limits of material. 


Send for Catalog 
* ‘*DIE-LESS” 

DUPLICATING 

showing many 
DI-ACRO Precision kinds of "die 
Bending is accurate to _ less 4 nt 
-001°forduplicated parts. PHS RO Ben 
DI-ACRO Benders bend 6, Brakes and 
angle, channe_ rod, tub- . Shears 
ing, wire, moulding, strip P 
stock, etc. Machines are DIE-Less! 
easily adjustable for sim- * UP Lica, 
ple, compound and re- % 
verse bends of vary- = 
ing radii. —_—" 
is pronounced 3 | 
“DIE-ACK-RO”’ _ Nom 


=- 


ONEIL-IRWIN mF6.0 


358 Eighth Ave. So., Minneapolis 15, 
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SLEEVE TYPE BEARINGS 





Rolled Bronze 
BEARINGS } 


* Engineers and designers for the future, in search of 
high quality thin-wall bearings, will do well to consider 
Johnson ROLLED BRONZE. By virtue of the material used 
and our method of manufacture, we are able to provide 
considerable resistance to pounding and to shock with 
excellent bearing performance and long bearing life. Any 
type of oil groove, slot of hole, can be incorporated, or the 





























SLEEVE TYPE bearing can be serrated for graphite or ball indented to 
tering BEARINGS retain grease. | 
io Drag caaag 528022 Also, Johnson ROLLED BRONZE is ideal for washers, 
forn- ee Ee, thrust plates, or a wide variety of flat pieces. 
col Sir oommminbeat It’s an easy matter to determine if this type of bearing will 
ial, a “aie give you the performance you desire. Simply call in a | 
am Selt-Lubricating Bearings Johnson Engineer. Make full use of our more than thirty- 
Ess" en oer Bom 7 five years’ exclusive bearing experience. As we make ALL 
TING | once on , types of Sleeve Bearings we base our judgment on facts... 
rh ‘ , free from prejudice. Can we be of service to you? 







) = Any Type 
Any Size DISTRICT SALES OFFICES: Atlanta - Boston - Buffalo - Chicago - Cincinnati - Cleveland - Dallas 


A . Detroit - Kansas City - Los Angeles - Minneapolis - New Castle - New York - Newark - Philadelphia 
ny Quantity Pittsburgh - St. Louis - San Francisco - Seattle 


JOHNSON BRONZE 


SLEEVE BEARING HEADQUARTERS 
620 S$. MILL STREET NEW CASTLE, PA. 


TATION » February, 1945 
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THE NEW PHOTO-ARC WAY 






MAKE BETTER CONTACT 
PRINTS IN NORMAL 
ARTIFICIAL LIGHT 


THE OLD WAY 


Many important companies have standardized on 
Peerless Photo-Arc as by far the best reproduction pa- 
pers available. The reasons are simple: 

They are the only papers which can be handled and 
processed under normal artificial light. 

They are the only papers with an anti-diffusion emul- 
sion—giving greater latitude, greater contrast, greater 
density. 

They are the only silver-emulsion papers which can 
be run in any kind of continuous * blueprint machine. 

They reproduce pencil drawings without loss of fine 
detail. Every line is intensely black, clean and sharp. 


* If you have no blueprint machine you can 
readily obtain a suitable printer at surpris- 
ingly low cost—one which will handle all types 


of reproduction including blueprints. Z 


PEERLESS § 
a 






For full information 
write for Bulletin 2 5 
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DAY as never before, plating to accurate specifice 
tion is a necessity and such accuracy can only 
accomplished by absolute CONTROL of both time ani 
plating current. 
Udylite has been a pioneer in close tolerance plating- 
Udylite engineering and control equipment have 
a well deserved reputation for dependability and supe 
riority as a result of their fine record of performance. 
Udylite control installations range from a si 
standard rheostat to the most complete automatic co: 
panels found in the industry today. No job is too large# 
too small for careful Udylite consideration and execution. 
Udylite has a complete line of standard control equip 
ment for your immediate use. Special equipment wit: 
engineered and built in our shops to meet your 
requirements. , 
Udylite’s engineers are thoroughly experienced in al 
the phases of control. Their combined knowledge is you" 
for the asking in working out your individual conti 
problems. . 9 
It is smart economy to do it right with UDYLITE. a “¢ 


| 
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1651 EAST GRAND BOULEVARD + DETROIT 11, 
REPRESENTATIVES IN ALL PRINCIPAL 
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the Magic of Eleaical Corto 
AKE another look at that new product your designers are plan- 


ning. It may be that Automatic Electric control devices can make 
tfunction better—at lower cost. It’s worth checking into. 


















To help designers perfect new developments—or improve old ones 


: : : . : ‘ Here are jobs that can be done easier 
Automatic Electric offers this unique three-point service: 


> and better with Automatic Electric i] 
1. Technical advice by experienced field engineers, who know 
the “how” and “why” of control technique. 


2. A complete range of relays, stepping switches, and other con- Automatic Selection and Switching of 
trol units—time-proved products readily adapted to your Circuits e Time, Temperature and Se- 
needs, 


control devices: | 
| 
} 


quence Control e Counting and Tofal- 
izing ¢ Inspection and Sorting Operations 


3. A design and manufacturing service for complete engineered | 
e All Types of Electrical and Electronic | 
} 


assemblies, 


sk our field engineer for a copy of our catalog of control devices. 
ewill be glad to show you how they can serve you. 


LOZ Te 


AND OTHER CO YNTROL DEVICES 


Z,AUTOMATIC 
ELECTRIC Ne een 


Control. 














AUTOMATIC ELECTRIC SALES CORPORATION 
1033 West Van Buren Street @ Chicago 7, Illinois 
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1. Hardened and ground 
shaft...oversize ball 
thrust bearing prevents 
overheating and adds to 
life of tool. 


2. Large bronze radial 
bearing and adjusting 
nut. 


3. Sleeve lock spring. 


4. Die cast ribbed sleeve. 


5. Heat treated bell- 
mouth foot... large chip 
clearance ports...uses 
standard %4”-28 thread 
cutter. 












Lock 
e Non-Slip 
peeing — ‘ools 
ger adjustm! 
a at down Sooe esa 
turn adjusting oF “7 


notch re niga 





Used os major aircraft plants everywhere. 
Low in cost. Order a quantity to test. 


PAA 


WRITE FOR LATEST CATALOG 


HIGH QUALITY PRECISION TOOLS 


ZEPHYR MANUFACTURING COMPANY 
Factory and Head Office 
201 Hindry Avenue, Inglewood, California 
Dealers located in all principal cities. 
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McGrath St. Paul pre. 
cision instruments are 
outstanding examples 
of accuracy and fine 
workmanship. The 
engraving of the me. 
chanically calibrated 
graduations (.0035' 
wide) is clean cut and 
easy to read. Only the 
finest aged high grade 
tool steel is used. The 
bases, scriber barsand 
working surfaces are 
hardened, ground and 
lapped to within 2% 
millionths of an inch, 
Our height gages are 
tested and certified 
accurate by the coun- 
=m try’s leading gage 

~ laboratories, 

Write on your busi- 
ness letterhead for the 
new. McGrath St. Paul 
Precision Tool cata- 
log. Address: Room 
22. 


McGRATH ST. PAUL CO. 


Sth & Wacouta Streets, St. Paul 1, Minn. 


aa 


‘McGrath St. Paul instruments are manufactured 
to optical precision, and are checked by laboratory 
methods at each stage of production. 















© Over 25 years of 









experience in build- 
ing aircraft goes into 
the Mercury-built 
surfaces and paris 
for the SB2C. 
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AFETY in plane maintenance and construction 
is as vital as volume. Any setbacks in injuries 
trom falling tools, insecure footing, and dangerous 
missteps mean losses in vital manpower and time. 
Cold Medal Work Stands—engineered for safety, 
light weight and strong—reduce such hazards—per- 
mit safe and efficient work at hard to get at points. 






GOLD MEDAL. 
TELESCOPING 
WORKSTANDS 





Rolling Work Stands. 


HICAGO, ILL. 1550 Dayton Street 


A) 





Work at the right level is assured with Gold Medal Telescoping 
They roll on heavy duty casters. Height is GOLD MEDAL "WHEELBARROW" 
adjusted with a geared elevating mechanism. Left, extended position. 
Right, lowered position. 





AFER WORKING CONDITIONS 


FOR AIRCRAFT WORKERS 


WORK STANDS 


Safety and portability are features of Gold Medal “Wheelbarrow” Work 
Stands that make them favorites in the industry. Made of strong, light- 
weight tubular steel, they are easily rolled by one man. Made to specified 
heights, these sturdy Work Stands assure greatest safety. 


GOLD MEDAL 
ACCESS LADDERS 


Gold Medal Access Ladders put men 
up to working parts of planes in firm, 
relaxed position; give quick access to 
motors, tips, wing edges, etc. Made in 
a range of heights—7 ft. to 12 ft. 


GOLD MEDAL 
SAFETY PLATFORM 
LADDERS 


These ladders virtually eliminate haz- 
ards of work above ground. Sturdy 
and carefully designed, they have a 
wide working platform, tool rack at 
top, rung back, steps knee-braced and 
truss-rodded. 





THE PATENT SCAFFOLDING CO., INC. 


LONG ISLAND CITY 1, N. Y. 3821 12th St. 





Safe Ladders and Scaffolding for Every Purpose \®\ 3 


Atlanta 3, Ga. 

San Francisco 3, Cal. 
Los Angeles 12, Cal. 
Milwaukee 2, Wis. 
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2 to 3 weeks delivery. 


.. trade in your worn gage 
blocks on new ELLSIROM 
Chromium Plated Blocks.. 


Send us your worn gage blocks and we will replace 
them with brand new E//strom Chromium Plated 
Blocks (rectangular). On the blocks originally 
manufactured by us a credit of 20% will be 
allowed. On all other makes of gage blocks we 
allow a 10% credit and in addition you may keep 
your old blocks until we deliver the new. Write 
today for price list. 


DEARBORN GAGE CO. sexnsons, scmcan 








Le 





WHEN EVERY 
SECOND COUNTS 


“THE TOOLMAKERS 


BEST FRIEND" 


This small tool steel job was sawed off 
the Grob Open End Band Saw in record 
time. Die illustrated with four openings 
completed in 12/4 minutes including 


opening, 
Write for our catalog full of hints on sav- 
ing many precious minutes and hours 
with the help of Grob’s exclusive prine 
ciple of Band Saw set-up. 


BROTHERS 









GRAFTON, WISCONSIN 
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"Figurin’ on buying an electric 
drill? Then, check Clark! Take #t 
from me, it'll be well worth you 


time! 


Why? Well, mister, as a war 
worker I've used a lot of electric 


tools and, if | was buyin’ my own, 
I'd get me a Clark!” 


User experience is as valuable 
specifications . . . when buying 
Both measurements of value wil 
prove the quality and depend: 
ability of Clark Electric Tools. 








drills ¢ grinders © sanders 


Jas. Clark, Jr. Electric ©. 
612 Bergman St., Louisville 3, Ky 
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From long experience in the production of Control Devices of many types, A-P offers the aircraft 
industry the benefits of — wide research — highly developed skill in designing and engineering 
— unequalled facilities in both manpower and production equipment keyed to precision products. 


We invite you to use this knowledge, ability, and facilities in the solution of your more intricate 
control problems — for present production or for your future planning. 


Write for new catalog of A-P Aircraft Control Devices 


RORAULIC HYDRAULIC PRESSURE HYDRAULIC SWIVEL HYDRAULIC GASOLINE 
IKLOZ VALVES RELIEF ‘VALVES WITH RELIEF PORT CHECK VALVES DUMP VALVES 


VIATION. 





AUTOMATIC PRODUCS COMPANY 


2484 North Thirty-Second Street, Milwavkee 10, Wisconsin 


February, 1945 
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NOW ONE INDICATOR 
DOES THE WORK 
OF Two! - 


red Oe 





DIETZ 
‘TELLER’ 


| THREE-WAY 
SIGNAL INDICATOR 
Weights Less Than 4 oz. Installed! 


WARNING 


Indicates warning 
or signal function of 
circuit, “TELLER” 


energized. 


POWER OFF 


Reveals circuit fail- 
ure of power inter- 
ruption. “TELLER” 
not energized. 


NORMAL 
Indicates circuit in- 
tegrity. “TELLER” 
energized. 





A continuously self-testing . . . shock 
resistant instrument giving positive 
indication of “Power Off”, “Warn- 
ing” and “Normal” in bright sunlight 
or total darkness. That’s the Dietz 
“TELLER”. The “TELLER” super- 
sedes all similar mechanical signals 
and signal lamps because it is trouble- 
free, compact, light-weight, and actu- 
ally does the work of two customary 
signals. It has but one moving part, 
no fragile filaments, springs, or levers 
to give trouble. Specify the Dietz 
“TELLER” wherever you plan to use 
signal lights . . . it’s reliable. 


TYPICAL APPLICATIONS 


Antenna Reel Fire Warning 
Battery Cart Landing Gear Position 











Bomb Release Oxygen Warning 

Weight... nsaviakreed «vena. so6Gy / ; 

Voleage..<. Aedes ss a 18-30 dc = eS i — , : Specialized Rubber Engineers 
Wenge . .icskiecew since 1.2 ‘ and Sole Manufacturers of 
Temperature...... —75° to +160° F. | Daflex VIBRATION my 
Altitade sj o54c 5.2. aset 0-50,000 fe. 





7 in 7 7) Tp % SULATORS (MOUNTS) 
Torfler BEARINGS 
rd IN Ri 4 S aaa COUPLINGS 
DX) Dae ey RM HARRIS COMPRESSED 


CLEVELAND 4, OHIO, U.S.A. 


| DIETZ MFG.CO. 









| 
| si AVIATION, February, 











104 


| “Skyfone” equipment in his plane . . . to keep him in touch at all times and under all flying conditions. 











2+ + - Radio to keep you in touch 


How do you like this picture of future big business on 


the air lanes? Mr. Furlong, busy hero of the above incident, will be astute enough to install Hallicrafters 





Two-way aviation radio telephone communications will become a practical reality for postwar flying. 
Hallictafters will be ready with the most dependable equipment you can get . . . equipment that has been | 


ttied under fire and developed to new heights of practical perfection, 


ee a 
20-8 
WY A WAR BOND TODAY! 


hallicratters 


THE HALLICRAFTERS COMPANY, MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT, CHICAGO 16, U.S.A. 
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% The efficient installation and 
operation of wartime radio and 
radar equipment depends in part 
upon Co-axial Radio Cable i 
nectors and the supply of these 
essential parts depends to a con- 
siderable extent upon The Astatic 
Corporation. This job keeps Astatic 
assembly lines busy day and night 


around the clock. Thousands of these precision-machined, 
carefully assembled, consistently uniform connectors, measuring 


up to highest 
being shipped 


overnment and manufacturer standards, are 
aily to leading radio and radar equipment 


manufacturers. In actual service, under the gruelling demands 
of wartime usage, Astatic Co-axial Radio Cable Connectors 
render most efficient and dependable service. 


Astatic also supplies 
Microphones, Pickups 
and other important 
products and parts 
for communications 
and sound equipment. 





CORPORATION 
CONNEAUT, OHIO 
IN CANADA. CANADIAN ASTATIC LTD, TORONTO, ONTARIO 


















DROP-FORGINGS 


ANY SHAPE-ANY MATERIAL 


COMPLETE FACILITIES 


Write today for helpful Forgings Data Folder 
J, H. WILLIAMS & CO. “The Drop-Forging People” Buffalo, N.Y« 
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EASY to USE 


TU-MI-CO TUBULAR FRAME of 
special homogeneous grain styyo, 
ture steel is 25 to 50% lighter than 
solid frame—yet highly shock re. 
sistant. Lessens fatigue. Hermes. 
cally sealed, low thermal cop. 
ductivity, less expansion. Triple 
plated — copper, nickel gn 





tive, high 
quality pre- 
cision tool, 
Prompt de- 
livery. 






TusuLar Micromeren ¢y 
ST. JAMES, MINN, U.S.8 





TRADE 


UMICg 


vy MARK 
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7>—MANUAL OF 


AIRCRAFT 
LAYOUT 


By RUDOLPH FALTUS; 


assisted by —wm ‘ 
CHARLES STEINMETZ 


This book is written in 
clear, easy-to-understand 
language, and assumes 
no previous knowledge 
of the subject. It contains 
all information necessary 
for satisfactory layout 
work in modern  facto- 
ries. Thoroughly covers 
template development and 
blueprint reading. Gives an 
over-all picture of fabrica- 
tion according to present- 
day factory methods and the 3 
better equipped vocational schools. Explains 
the many tools and machines, together 
with suggestions for their uses. Presents 
the necessary mathematics, stripped to ms 
essentials, with diagrams and clear explana 
tions of their practical applications. 


240 Pages Illustrated $3.00 





ON APPROVAL COUPON 
JOHN WILEY & SONS, INC. y 
440 Fourth Ave., New York 16, N. ¥- 
Please send me a copy of Faltus & Steinmets) ATR 
CRAFT LAYOUT on ten days’ approval. + 
end of that time, if I decide to keep the Ls 
will remit $3.00 plus postage; otherwise I i 
turn the book postpaid. 


WME 6.2... .cccccccccecvcccccccs ces CCOnmmmE 
AGAPOES ... occ cess ccc cc ctecce cess ceeenmmmmmm 
City and State ........ccccceccres: er 


2-45 
Employed by 2.0... sccescseeceess eS 
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YES, ALL MMREE GF THAT 
FAMOUS ‘FLYING TRILOGY,’ THE 
THUNDERBOLT, CORSAIR AND C-46 
COMMANDO, ARE EQUIPPED WITH 
HYDRAULIC CONTROLS 


Carlson . 

















NEED WE SAY MORE? 


oe except to add that this same engi- 


neering and production skill, this same 





dependability—backed by more than 20 
years of experience — will be available to 


| industry in the days of peace. 


ESCAR F. CARLSON COMPANY 
CHICAGO 18, ILLINOIS 


ESTABLISHED 1922 








Aluminum impeller forgings for aircraft engine superchargers. 


Forgings — laboratory controlled — strength — 
toughness — minimum weight that stands up under 


unpredictable loads. 


WYMAN-~GORDON 


WORCESTER, MASS - HARVEY,ILL. - QETROIT, MICH. 
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steel for these jig sections; unloading « 


7 \ dereame lean 


& 
Aree SILENT HOIST & CRANE CO 

















FOR AVIATION 


MATERIALS- 
HANDLING 
KRANE KAR 


Mobile Swing 
Boom Crane // 





KRANE KAR 






Used in production of airplanes... 
dling jig sections in erection and handlig 


ment from freight cars; loading aircratt ¢ 
semblies and spare parts on cars; lilt 
moving and rearranging production e 
ment, raw materials, etc.; for building m 
tenance and repair. Send for-Literatuy 
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| 2%, 5. AND 10 TON CAPACITIt 


MIT 





846-63rd ST.. BROOKLYN 20.N.Y 















If there is anything you nant— 


or something you don't 
want that other readers 
of this paper can supply 


—or use—advertise it in 


AVIATION'S 
MARKET PLACE 


AVIATION "CLASSIFIED" 
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WE supply protection and 
cabinets to meet U.S. Bureau of 
Standards requirements. Plans 
and Specifications on request. 


WRITE FOR BAR-RAY 
CATALOG A-4 









Brooklyn Novy - 


AMONG THO 


Martin Bomber : 
Eclipse — * Srandards 

il Airco vern 
Fairchild Aviation U: pba and 
Bethichem Steel War Plants 


Picatinny Arsene 
s OM REQUEST 











BAR-RAY PRODUCTS, It. 


Office and Mill: 
209 25th STREET, BROOKLYN 32, H.!: 





TEL: SOuth 8-5225 » AGENTS IN PRINCIPAL 
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DESICNERS, PATENTEES AND MANUFACTURERS OF AIR, Ol AND FUEL FILTERS AND SILENCERS. 











It is not on laboratory tests alone that Vokes Air, Oil and Fuel Filters 
have established their standardised 99.9%, filtration efficiency and have 
been approved and adopted by British and Dominion Governments, also 
by manufacturers of all types of Aero engines. They have been tried and 
tested under the most gruelling actual active service conditions and have 
stood up to the heavy demands made on them. 

American machines of various types—fighters, bombers, reconnaissance.machines, etc., have 
been fitted with Vokes Filters indeed they are fitted to aircraft operating in all parts of the 
world ensuring longer flying hours with less wear on all types of engine, radial or in line, and 
what is of supreme importance helping to safeguard the lives of British, Empire and American 
airmen. When fitting Air Cleaners to Aero engines, the method of installation has a funda- 
mental effect on the performance of the filter and we design and make special housings and 
ductings required to give utmost efficiency. 

Vokes cordially extend their co-operation on filtration problems to American designers and 
manufacturers of aircraft. The specialised experience in this highly important work and 


the up-to-date facts that are available for all working in the Allied cause. 





VOKES FILTRATION & SILENCING CO. 
INCORPORATED, 101. PARK AVENUE, 
NEW YORK & VOKES (CANADA) LTD. 
1123, BAY ST., TORONTO, CANADA. 








nil 


Vokes Oil Filter for Aircraft 





Vokes Aerovee Filter Element 


























VOKES CLIP ED- LONDON: 3S.W. 


BRITISH AND DOMINION GOVERNMENTS 
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Post-war planners with an eye for 
efficiency recognize the time-proved 
advantages of Kinnear Rolling Doors— 
their adaptability; their money-saving 
efficiency; the rugged dependability of 
their coiling upward action. Write 
today for full details on what Kinnear 
Rolling Doors will do for you —on 
how they fit into your post-war picture. 


The Kinnear Mfg. Co., 1780-1800 Fields 4 


Ave., Columbus 16, Ohio. Offices and 


’ agents in all principal cities. 


AVING WAYS 


§ 
IN DOORWAYS 





Some “NOTED” Advantages of 
KINNEAR a _ 





















































Typical installation of a Kinnear 
Motor Operated Steel Rolling Door. 














Air Power — 
Key to Peace 


(Continued from page 112) 


It is easy to approve of broad gen. 
eral principles. It is often difficult t 
evaluate day to day problems againg 
these principles. Will the sale of mij. 
tary transport airplanes to airlines help 
or hurt air commerce? How fx 
should a relaxation in the regulation 
of private flying go without endanger. 
ing safety? 

These and many other questions face 
the legislator and the administrator 
No man or no group of men has the 
answer to these questions and no singk 
agency appears likely to produce them, 

Twenty years ago the Morrow 
Board set up the aims which our air 
policy has followed. It conducted 
open hearings that were eagerly {ol- 
lowed by the public. As a result, the 
public as a whole has always supported 
aviation and understood it better than 
some of its public servants. 

Without this support, American 
aviation could not have met the chal- 
lenge and helped turn the tide of the 
second World War. 

What aviation needs today is a sini- 
lar clarification of thought, a similar 
formulation of broad aims and prac- 
tical policies. The form which such 
a soul-searching of aviation may take 
is immaterial. It may be another 
“Morrow Board”, it may be a non- 
government body. But the need for 
the soul-searching is paramount if we 
want to clear the path which leads to 
the Air Age. 

In the 20 yr. since the Morrow 
Board, many things have happened. 
The theories of yesterday have been 
tested by today’s experiences. An( 
the theories of today will be the ex- 
periences of tomorrow. The nation 
which fosters the vital asset of tech- 
nological leadership in the air will par- 
take in the progress which will bring 
men and goods to hitherto distant 
places in ever less time and at ever 
lower cost. Such a nation bids fait 
to shape the destiny of mankind. 














If there is 
anything you want— 


or something you don't want 
that other readers of this 
paper can supply—or use— 
advertise it in 


AVIATION'S 


MARKET PLACE 
AVIATION 
“CLASSIFIED” 
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We bend ’em—twist ‘em—coil ‘em—flare ‘em 
flange ‘em and swage ’em with “micrometer” accuracy 


Yes, we have been working wonders bending TUBES, since 
1910. Our smoothly working team of able engineers and 
highly skilled workmen make tubes squirm around in any 
direction like a pretzel to follow the most intricate designs, 
with accurate precision. Intake pipes, exhaust collectors and 
manifolds, oil lines, landing gear struts and forks, airplane 
feat frames, control sticks, oil slinger tubes for de-icing, 
ignition manifolds, ete. 

We're doing a war job—with the same reliability, precision 
and custom-built accuracy for which American Tube 
Berding Company, Inc. has been known for 35 years to the 
airplane and automotive industries. 
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If you have problems in tube-bending put them up to us. 
Write for informative booklet about tube-bending at its best 
to American Tube Bending Co. Inc., 4 Lawrence St., New 


Haven 11, Conn. 


AMERICAN 
TUBE BENDING 
COMPANY, INC. 


PRECISION to aircraft standards 
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TO MANUFACTURERS SEEK 
AN EXPORT MARKET 


Leading American Foreign Trade, 
with record of 50 years successfy| 
operations in foreign markets js 
seeking additional lines of impor. 
tant American producers of ayia. 
tion instruments and equipment 
for distribution throughout the 
Orient and Latin America. 

Head sales office for Latin 
America is established in Buenos 
Aires. Prewar connections in the 
Orient will be immediately te. 
established when conditions per- 
mit. Sales agencies under guid. 
ance of experts experienced in 
each market. . 

If you are seeking clean aggres. 
sive representation write us details 
of your products for both imme. 
diate and postwar selling. If in 
terested we will have a repre. 
sentative call on you for further 
discussions. 


AVIATION BOX 902 
c/o 68 POST ST. 
SAN FRANCISCO 4, CALIFORNIA 
















(Solves the Problem of 
Mailing List Maintenance! 


Probably no other organization is as 
well equipped as McGraw-Hill to 
solve the complicated problem of 
list maintenance during this period 
of unparalleled change in industrial 
personnel. 


McGraw-Hill Mailing Lists cover 
most major industries. They are com- 
piled from exclusive sources, and are 
based on hundreds of thousands of 
mail questionnaires and the reports 
of a nation-wide field staff. All names 
are guaranteed accurate within 2%. 


When planning your direct mail 
advertising and sales promotion, con- 
sider this unique and economical serv- 
ice in relation to your product. Details 
on request, 








—— MAé 
*Mc GRAW-HILL 
DIRECT MAIL LIST SEAVICE 











McGraw-Hill Publishing Co., Ine. 
DIRECT MAIL DIVISION 
330 West 42nd St., New York, 18, %' 
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METAL STAMPINGS OF QUALITY 
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The Metal Specialty Co. is completely equipped 
to give you efficient service in Stamping, Roll- 


ele Pam Oioytotbele Hn Molecebbole tm Osc: huptoleme-belo Mea bobel-t-Tobete! 


in all Metals. Specialists in Hydraulic cold draw- 
A) 


ing and embossing in all metals including stain- 
less steel. Deep drawing and embossing up to 
850 tons capacity. Shells drawn up to 20"'in depth. 
Assembling including Spot Welding and Hydro 
gen Brazing. Pressed Metal products to order. 


A complete Plastic Injection Molding Division to fulfill 
‘your exacting requirements. Up through 18 ox. moldings. 


py 
lh (24 


METAL SPECIALTY &. 











MAIN OFFICE — PLANT 
Este Ave. & Orient 
Streets 
Cincinnati 32. Ohio 

BRANCH OFFICE — 

SALES OFFICE 
Seuth L Street 
Richmond. Ind. 

SALES OFFICE 
West Grand Bivd. 
Detroit. - Mich. 
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INCLUSIVE MANUAL 
ON SOUND CONTROL 


Here for the first time is the complete story of a com- 
paratively new industry and product vital not only to 
the war effort but also to immediate postwar programs 
in the field of Aviation and general Industrial Insulation 
and Soundproofing. 

FREE[-— this 48-page illustrated manual, chuck full of per- 
tinent technical data is offered without cost or obligation by 
the pioneer and leader of the industry. 

Copies are limited so we suggest early reservation. 
Please address us, Dep't MSC on company stationery. 





























INVENTIVENESS 
CRAFTSMANSHIP 
and EXPERIENCE 


“in designing and 
building special 
machines and parts 


e “That man is most original,” said a famous 
philosopher, “‘who can adapt from the greatest 
number of sources.”’; 

Operating on this principle, MERZ has not 
iimited the scope of its work to a few standard- 
ized items, but serves many industries, designing 
and manufacturing ajl types of experimental and 
“pilot model” equipment, special parts, tools, 

‘ gages and fixtures of most intricate and com- 


MERZ oe 


wOTANASOLTS 7, INDIANA 









plicated designs. Tell us what you need, and get 
our suggestions. 

MERZ standard plug and ring gages, of guaran- 
teed accuracy, and in most wanted sizes, are 
carried in stock for prompt shipment. Literature 
mailed on request. 
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they complete their war 
ining job, the sales and serv- 
ice organizations resume their 
vital place in the aircraft indus- 
y. Here, arranged alphabeti- 
cally and by states, is the latest 
listing of units holding CAA 
certificates of Approval. 


Note: an asterisk after the school 
name indicates if is approved for 
Advanced as well as Primary training. 





ALABAMA 


Alabama Air Service 

Russell Field 

Alexander City 

labama Inst. of Aeronautics, Inc.* 
Municipal Airport 
Tuscaloosa 

labama Polytechnic Institute 
Auburn-Opelika Airport 
Auburn 

rewton Air Service 

Municipal Airport 

Brewton 

k’s Flight School, Inc. 
Auburn-Opelika Airport 
Auburn 

dwig School of Aviation 
Weedon Airport 

Eufaula 

k Air Services, Inc.* 
Municipal Airport 

Mobile 

uthern Airways Sales Co., Inc.* 
Municipal Airport 
Birmingham 

uskegee Institute* 

Division of Aeronautics 
Tuskegee , 

Williams Flying Service* 
Weedon Airport 

Eufaula 


RIZONA 


Arizona Airways, Inc. 
P. 0. Box 48 
Safford, Ariz. 


laiborne Flight Academy* 
Echeverria Field 
Wickenburg, Ariz. 
Denny’s Flying Service 
Fly Field 
Yuma, Ariz. 
G. & G. Airlines Co., Ltd.* 
Gilpin Airport 
Tucson 
udgin Air Service 
Municipa Airport 
Tucson 
ames Flying Service* 
P. 0. Box 1668 
Prescott 
Schools* 

al Airport 
n 
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Fixed Base Operators 
Approved for Flight Training 





Sky Harbor Air Service, Inc. ARKANSAS 
Sky Harbor Airport Arkansas Agricultural and Mechanical 
Phoenix College Corp. 
t t Ai s Inc.* Monticello 
oak Harbor Aizgort Central Flying Service, Inc.* 
Phoenix Adams Field 
Little Rock 
Williams Flying School, Inc. : | Fayetteville Flying Service* 
Williams Airport | Municipal Airport 
Williams | Fayetteville, Ark. 





FOR MASS PRODUCTION 


or M rectstou Marte! 





All operations 
in manufactur- 
ing these car- 
buretor units 
and similar in- 
tricate parts 
are thoroughly 
checked by 
Arnolt and re- 
ceive 100% in- 
spection. 














USE 2.7" SKILL and FACILITIES! 


Prime contractors, in increasing num- 

bers, are “farming out” difficult ma- 

chining jobs to Arnolt. In the Arnolt yg 5 copy of the 
plants, skilled workmen using the most —..., grechure oy Arnolt 
modern lathes, grinders, milling ma- Manufacturing Facilities. 
chines, slotting machines and other Please address Dept. 2A. 
equipment are producing in large vol- 
ume a wide variety of automotive and 
aviation parts that require utmost pre- 
cision in manufacturing. Perhaps 
Arnolt can help you with your produc- 
tion problems. — 









ARNOLT MOTOR COMPANY, 


WARSAW, INDIANA 






* Please send your new 16-page illustrated brochure, “Arnolt 
Manufacturing Facilities. Available for Your Production.”’ 
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Fort Smith Flying Service of 
Clarksville 
Municipal Airport 
Clarkesville 


Franklin School of Aviation* 
Arkadelphia Airport 
Arkadelphia 


John Brown University 
University Airport 
Siloam Springs 

Jonesboro Flying Service 
P. O. Box 781 
Jonesboro 


Magnolia Flying Service 
Magnolia Airport 
Magnolia 

Middleton Flying Service 
Municipal Airport 
Clarksville 

Middleton Flying Service 
Arkansas Polytechnic Airport 
Russellville 

Starnes, Kenneth, Flying Service* 
Municipal Airport 
Conway 


Starnes, Kenneth, Flying Service 
Municipal Airport 
El Dorado 
Stover and Moore Air Service 
Municipal Airport 
Hot Springs 
Stover, John H. 
Municipal Airport 
Hot Springs 
Stuart, Jack D. 
Municipal Airport 
Texarkana 
Williams, Floyd Al, Flying Service 
Adams Field 
Little Rock 





CALIFORNIA 


Arlan-Probert Aviation Corp. 
Los Angeles Metropolitan Airport 
Van Nuys 
Bay Cities Flyers* 
Municipal Airport 
Susanville 


Browne Flying Service* 
Municipal Airport 
Sacramento 

Cal-Aero Academy, Ontario Branch* 
Ontario 

Chaffey Junior College* 
Silver Lake Airport 
Baker 

Colboch Flying Service 
Municipal Airport. 
Fullerton 

Delta Air Schools, Inc. 
Municipal Airport 
Alturas 

Fillmore Flying Service 
Municipal Airport 
Oakland 

Gage Flying Service* 
Manzanar Airport 

' Independence 

Hancock Allen, College of Aeronautics* 
Hancock Field 
Santa Maria 

Jensen Aero Services 
1427 52nd Street 
Sacramento, Calif. 

Lentine, Nick, Flying Service 
151 West Lambert Avenue 
El Monte 


Martin’s, Eddie, School of Aviation* 
Orange County Airport 
Santa Ana 


OT 








aa iramemasien Line 





wt Standard Product 
Stace 1934 


@ Ten years of experience in build- 
ing concentric transmission line 
and associated impedance match- 
ing equipment assures you highest 
quality and workmanship. 


Doolittle lines are made in sev- 
en standard sizes. Each line uses 
seamless copper tubing for the 
outer and inner conductor, except 
Types C-1 and C-6 which use solid 


mic—impervious to moisture— 


spaced and fastened securely for For engineering information con- AND 
maintaining proper electrical and cerning installation and use, feel 
free to consult our engineering staff. 


mechanical characteristics. 
QUICK DELIVERY | 
On All Standard © 


Sizes Upon” 


? Suitable 
bei SRS 
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Carefully designed fittings and 


inner conductors. The insulating accessories for any requirements FOR 
heads are made of low loss cera- fe also available. 


Special sizes are made to order. CATALOG 


SOUTH LOOMIS BLVD, CHICAGO 36, ILLINOIS 


WRITE 


PRICES 


f Precision Communications pment 











Martin’s, Eddie, School of Aviations 
Silver Lake Airport 
Baker 

Maxwell, Maurice W. 
Riverside Airport 
San Bernardino 

Merced School of Flying 
Merced Airport 
Merced 

Monrovia Airport 
708 E. Falling Leaf Avenue 
Monrovia 

Oakland Aircraft Corp. 
Plumas County Airport 
Beckwourth 

Pathfinder Flying Service, Ltd,* 
Municipal Airport 
Stockton, Calif. 

Progressive Air Service 
Palo Alto 

Sargent Flying Service 
Airport 
Concord 

Schneider Aero Service 
Chandler Field 
Fresno 

Speer Flying Service* 
Speer Airport 
San Diego 

Sproule Flying Service 
P. O. Box 395 
Imperial 

Twenty-Nine Palms Air Academy* 
Condor Field 
Twenty-Nine Palms 


COLORADO 


Cortez Flying Service 
Municipal Airport 
Cortez 

Cub Flying Service 
Walt Higley Field 
Denver 

Drapela Flying School 
Municipal Airport 
Grand Junction 

Great Plains Aviation Co., Inc 
Rutledge Field 
Dupont 

Kramer Flying School 
Municipal Airport 
Alamosa 

Massey & Ransom Flying Service, Inc’ 
Colorado State College Airport 
Fort Collins 

Mountain States Aviation, Inc.* 
Boulder Airport 
Boulder 

Mountain States Aviation, Inc.* 
3800 Dahlia Street 
Denver 

Pueblo Air Service, Inc. 
Municipal Airport 
Pueblo 

Western Aviation, Inc, 
Municipal Airport 
Sterling 





CONNECTICUT 


Lufberry Flying School 
Lufberry Field 
Wallingford 

Meriden Aircraft Corp. 
109 Evansville Avenue 
South Meriden 


FLORIDA 


Beard’s Flying Service* 
Albert Whitted Municipal Airpot 
St. Petersburg 

Central Florida Flying Service 
Ryan Field 
Apopka 
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port 


Flying School* 
a Aibee Airport 
Venice itign 
pry-Riddle Co. 
Fruatcipal Airport 
Miami 
Greenville Aviation School* 
Taylor Field 
Ocala 
Lowe-Chiddix Flying Service 
Municipal Airport 
Sarasota 
MacDonald, Rex, Flying Service 
5100 8th Avenue, South 
St. Petersburg 
Marion County Vocational School* 
State Department of Education 
CAA Emergency Field, Site No. 63 
Dunellon 
Palm Beach Aero Corp. 
Lantana Airport 
Lantana 
Rasdale Flying Service 
Peter O. Knight Airport 
Lakeland 
Roberts Flying Service 
Municipal Airport 
Lakeland 
Stengel Flying Service* 
Stengel Field 
Gainesville 
Thompson School of Aviation 
P. 0. Box 766 
Fort Lauderdale 
West Coast Aeronautical Institute 
Albert Whitted Municipal Airport 
St. Petersburg 
Williams Flying Service* 
Davis Island Airport 
Tampa 


GEORGIA 


Aircraft Sales & Mfg. Corp. 
Municipal Airport 
Atlanta 

Chalk, Carson, Flying School* 
Municipal Airport 
Adel 

Cochran Flying School, Inc. 
CAA Intermediate Field 
Cochran 

Darr-Aero-Tech, Inc.* 
Dougherty County Airport 
Albany 

Georgia Aircraft Corp. 

Madison Airport 

Madison 

Graham Aviation Co., Inc.* 

Souther Field 

Americus 

Raymond Aero Service, Inc.* 

Municipal Airport 

Macon 

Southern Airways, Inc.* 

Municipal Airport 

Atlanta 

Swaby School of the Air 

Municipal Airport 

Columbus, Ga. 

meity of Ga. School of Aviation, 

Municipal Air 

psig vice 













7 Airways* 
fin Spalding A: 
Griffin & Airport 


IDAHO 


Bennett Flying Service® 
Municipal Airport 

Focatello 

uroker-Hicks Flying Service® 
Weeks Field sa = 
Coeur D’Alene 
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Pi 
(s j ding on wit 


WCE 
Ea the second time in one generation this coun- 
try is turning the tide of victory in a great war. Abroad, 
- our armed forces have shown what free men can accom- 
plish. At home, free enterprise has proved itself by the 
tremendous volume of its production. 

Acme Aluminum Alloys, Inc. is itself a product of 
free enterprise. Little known in 1919, it is now among 
the leaders of its industry. The growth of companies 
like Acme is proof that the free enterprise system 
remains vigorous and strong. 

Free men and free enterprise are steering this country 
through a great crisis. Free men and free enterprise can con- 
tinue on with confidence, whatever the future may bring. 
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LIBEBRATORS... 








On LAND or Iv THE AIR t 





The skilled manpower facilities and equip- 
ment of Aircraft Mechanics, Inc., throughout 
the war period are producing precision parts 
for the air forces of the United Nations. Liber- 
ators, both on the land and in the air, use 
many of the items fabricated in our high ten- 
sile forging and welded tubular assembly 
activities. 


Among the many war industries we serve 
as sub-contractors are more than 50 of the 
major aircraft manufacturers. Each contract 
assigned to us is being produced on sched- 
ule, and at a cost which can be offered only 
by an economically efficient organization. 


At the present time we are able to accept 
some additional assignments, and will appre- 
ciate the opportunity to serve you. Contact 
us, today, for full details concerning 
our ability to produce as promised. 





Bur 
UNITED STATES 
WAR BONDS 


aN ee 
* AIRCRAFT MECHANICS ~ 
COLORADO SPRINGS, COLORADO 














Caldwell Flying School 
Municipal Airport 
Caldwell 

Webb’s Flying Service 
Municipal Airport 
Burley 

Zimmerly Air Transport* 
Lewiston-Clarkston Airport 
Lewiston 


ILLINOIS 


A. A. Flying Club, Inc. 
P. O. Box 47 
East St. Louis 

A. A. Flying Club, Inc. 
Charleston Airport 
Charleston 

Beardstown Flying School 
1300 Monroe Street 
Beardstown 

Carnahan Flying Service 
Municipal Airport 
Bloomington 

Champaign Aviation Co. 
Champaign Airport 
Champaign 

Currey Flying Service* 
452 Jefferson Street 
Galesburg 

Currey Flying Service 
Monmouth Airport 
Monmouth 

Danville Flying Service 
Municipal Airport 
Danville 

Decatur Aviation Co. 
Decatur Airport 

. Decatur 


Douglas Flying School 
Stinson Airport 
La Grange 

Gull Flying Service 
Nauvoo 

Jacksonville Airport 
Jacksonville 

Jaenicke, John F. 
Air Activities Airport 
West Chicago 

Machesney, F. E. 
Machesney Airport 
Rockford 

Macomb Airport 
Macomb 

Midwest Flyers School of Aviation 
Lakeside Airport 
East St. Louis 

Moline Air Service, Inc. 
Municipal Airport 
Moline 

Mundell, Nelson M. 
Municipal Airport 
Joliet 

Parks Air College, Inc.* 
Parks Airport 
East St. Louis 

Peoria Flying Service* 
Peoria Airport 
Peoria 

Plow City Flying Service 
Municipal Airport 
Moline 

Quincy Flying Service 
40514 North 12th St. 
Quincy 

Rollins Aviation Co. 
Elmhurst Airport 
Elmhurst 

Schumacher Flying Service, Ine. 
Harlem Airport 
Oak Lawn 

Slamp, Robert, Flying Service* 
Ford-Lansing Airport 
Lansing 
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inafield Aviation Co. 

orrunicipal Airport 
springfield 
tufts-Edgcumbe, Inc.* 
palwaukee Airport 
Des Plaines 
Turgeon Flying Service, Inc. 
sky Harbor Airport 
Northbrook ; 
Turgeon Flying Service, Inc.* 
Lewis-Lockport Airport 
Lockport J 
Valentine Air Service 

Marion 
Washington Park Airport, Inc. 
Washington Park Airport 
Homewood 
Westfield Flying Service, Inc.* 
Leckrone Airport 
Salem 


INDIANA 


Bloomington Flying Service, Inc. 
Route No. 6 

Bloomington 

Calumet Air Service 

Gary Airport 

Gary 

Capitol Air Service Co. 
Municipal Airport 
Indianapolis . 

Dresser Aviation Co.* 

Paul Cox Field 

Terre Haute 

Evansville Flight Service, Inc.* 
Municipal Airport 

Evansville 

Eyster, Paul D.* 

Tri-State Airport 

Angola 

Falls City Flying Service, Inc. 
Madison Airport 

Madison 

Hoosier Airport, Inc. 

Box 300-R 

Indianapolis 

Indiana Air Service, Inc.® 
Bendix Field 

South Bend 

Inter-City Flying Service, Inc.® 
Smith Field 

Fort Wayne’ 

Lenhart, Dolph Willard 
Municipal Airport 

Marion 

Madison Flying Service 

Route No. 1 

Madison 

Muncie Aviation Corp.® 
Muncie Airport 

Muncie 

Neal Flying School 

O’Neal Airport 

Vincennes 

ierce Flying Service® 
Municipal Airport 

Fort Wayne 

urdue Aeronautical Corp.® 
Purdue University Airport 
West Lafayette 

ky Harbor, Inc. 

Sky Harbor Airport 
Indianapolis 

tockert Flying Service, Inc.® 
Bendix Field 

South Bend 

urner, Roscoe, Aeronautical Corp.* 


Municipal Airport 
Indianapolis 


inder Aviation Service 
Route 1 


Valparaiso 
WA 
llied Aircraft Sales 
Cram Field. Davenport 
og 
1 VIATION February, 1945 





Drafting Room Tables 
and Filing Cabinets 








Drafting Machines, Drawing Instruments, Survey- 
ing Instruments, Tracing Papers and Cloths, Re- 
production Papers and Cloths. 


Inquiries invited. 


Prompt service assured 


B. K. ELLIOTT COMPANY 


DRAWING MATERIALS—SURVEYING INSTRUMENTS 


Pittsburgh © Detroit © Cleveland 





a name fo remember when you think of BETTER lathes 


A lathe is judged by the kind of 
job it does, and by nothing else. 
That one fact explains why 
Logan Lathes have made such 
headway. The men in the shops, 
and the executives as well, like 
the kind of job that Logan Lathes 


do. Here are four reasons why: 





@ Advanced engineering in the spindle 
mounting, in the countershaft, in the back 
gear arrangement, in the bed construction, 
and in many other points. 


@ More exacting standards and closer tol- 
erances are maintained in building Logan 
Lathes. 


@ Logan Lathes are built in a new, modern 
factory, equipped with the best machinery 
and tooling obtainable. 

@ A management policy, stressing quality 
of production rather than volume, that has 
produced a personnel of loyal workers. 


PINAR RIILIS 
.oean 





Further messages in this series will give you more reasons why it will pay 
to see your logan dealer or get the Logan catalog before you buy a lathe. 








LOGAN ENGINEERING CO. 


CHICAGO 






30, ILLINO'US 


A-3 


- a name to remember when you think of BETTER lathes 
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Beacon Airways* : Eno Flying Service 
Western Union College Airport Eno Airport 
Le Mars Fort Dodge, Iowa 


Graham Flying Service® 


-Mi i ice 
Burnham-Miller Flying Servi ~ wr marti ts os ypetstieda’ 


Municipal Airport 





a H a rect nA Service 

Cedar Flying Service, Inc. Sedat Atseort 
oer : Burlington 

Cogur Vatiey: Aleways Howard Flying Service* 
Cornell Airport Howard Airport 
Lisbon s Aunes 

Coffie, Harry, Flying School* Hunter Flying Service 
Municipal Airport Municipal Airport 

Des Moines Flying Service* lowa Airplane Co., Inc.® 
Municipal Airport Municipal Airport 
Des Moines Des Moines 


ee 














JPPOUKE shows how 
YOU can use 


CHERRY BLIND RIVETS 


8 - 
4 5 


This new three-color sixteen-page booklet—filled with application 
pictures and drawings—shows at a glance the outstanding fea- 
tures of Cherry Blind Rivets and suggests a large number of inter- 
esting new rivet uses, many of which may be applicable to your 
particular fastening and riveting problems. Send for it now! 

Cherry Blind Rivets solve satisfactorily the time-worn problem 
of riveting in blind and hard-to-get-at spots. They are upset with 
a ‘‘pull’’ instead of a pound—from one side of the job by one man 
alone—their positive mechanical action assures satisfactory instal- 
lations—they have proven their worth in many installations that 
are not necessarily blind—head up in metals, plastics, rubber, 
plywood, leather, fabrics, enameled surfaces. 


eo oe a oe ee ee eee aun aun om my 


| 
- I would like to glance through your new 
sponses D4s5. Please — — me > 
_ metal demonstration panel showin e 
BOOKLET stages in heading an actual Cherry Rivet. 


=> Cherry Rivet Co., Los Angeles 13, Calif.—A-110 
DEMONSTRATION PANEL >> 












| Cn a Se Ce ON 
CHERRY RIVETS, THEIR MANUFACTURE AND APPLICATION ARE COVERED BY| 
U.S PATENTS !SSUED AND PENDING a 
oy ees Fe ES 
Coy ee Sate: 
Firm_ Title 
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Livingston Airways Corp. 
Chapman Field 
Waterloo 

Mason City Air Activities 
Mason City Airport 
Mason City 

Niederhauser Airways* 
Niederhauser Field 
Marshalltown 

Niederhauser Airways 
Niederhauser Airport 
Grinnell 

Pella Airways* 

Pella Airport 
Pella 

Red Oak Flying Service 
Red Oak 

Saxon Flying Service 
Saxon Airport 
Cedar Rapids 

Shaw Aircraft Co.* 
Municipal Airport 
Iowa City 

Stoudt Flying Service* 
Municipal Airport 
Muscatine 

Washington Flying Service 
Washington Airport 
Washington 


KANSAS 


Coffeyville Airways Co.* 
Municipal Airport 
Coffeyville 

Dawson Air Service 
Municipal Airport 
Salina 

Dickerhoof Flying Service* 
Municipal Airport 
Chanute 

Fisher, Eddie, Flying Service* 
Fairfax Airport 
Kansas City 

Garden City Flying School 
Municipal Airport 
Garden City 

Harte Flying Service, Inc.* 
Municipal Airport 
Wichita 

Kansas Aviation Co., Inc.* 
Municipal Airport 
Manhattan 

Liberty Flying Service 
Municipal Field 
Fort Scott 

Mahon’s Boot Hill Flying Service® 
Municipal Airport 
Dodge City 

McFarland Flying Service* 
Municipal Airport 
Pittsburg 

McJunkin Flying Service, Inc. 
Municipal Airport 
Wichita 

Meinsinger Flying Service* 
Phillip Billard Airport 
Topeka 

Ong Aircraft Corp.* 
Municipal Airport 
Lawrence 

Pickett, Lloyd E. 

Municipal Airport 
Arkansas City 

P-T Air Service, Inc.* 
Municipal Airport 
Hays } 

Rawdon Brothers Flying Service® 
6628 East Central Avenue 
Wichita 

Swinson Brothers Flying Service 
101-107 South Main Street 
Pratt 

Topeka Flying Service, Inc. 
Municipal Airport 
Topeka 
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ite Flying Service 
Wyrunteipal Airport 
El Dorado 
winfield Flying Service 
Municipal Airport 
Winfield 


KENTUCKY 


g, & O. Flying Service 
Municipal Airport 7 
Paducah . 

Lexington Flying Service 
Municipal Airport 

Lexington 

Middlesboro Flying Service 
Dorchester Airport 

Middlesboro 

Owensboro Aviation* 

Municipal Airport 

Owensboro 

Princeton School of Aeronautics 
Princeton 


LOUISIANA 


Badgett Flying Service and School* 
Municipal Airport 

Shreveport ‘ 
Breazeale-Willis Flying School, Inc. 
Municipal Airport 

Alexandria 

Chapman Air Service* 

New Orleans Airport 

New Orleans 

Crescent City Airways, Inc. 

New Orleans Airport 

New Orleans 

Hobley-Maynard Air Service, Inc. 
New Orleans Airport 

New Orleans 

afayette Flying Service 

Girard Field 

Lafayette 

ortheast Junior College® 
Louisiana State University 
Monroe 

uthwest Aircraft Service, Inc.® 
Municipal Airport 

Natchitoches 


AINE 


irways, Inc.* 

Municipal Airport 
Waterville 

auneg Beg Flying Service 
Municipal Airport 

Sanford 


ortland Flying Service, Inc. 
Municipal Airport 
Pittsfield 


ARYLAND 


enson Flying Service* 
Municipal Airport 
Hagerstown 

tevens Flying Service 
Route No. 3 

Frederick 


ASSACHUSETTS 


try Aero Service 
Airport 
Lawrence 


idgeport Flying Service, Inc.* 
Turners Fails Airport 

ermann Flying Service® 
Springfield Airport 

Springfield 


a Brothers Alr Service® 
urg Airpo 
Fitchburg — 


nnings Brothers Air Servic 
Tafton Airport " 
North Grafton 
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CANNON CONNECTORS-—in the most amazing places! 





ae 


y | a 
The Rockettes, world famed ns Fl 
cision dancers of Radio City : i 
: . 





Music Hall 





They tap out precision through 


CANNON CONNECTORS 


The high fidelity sound system of Radio City Music 
Hall—the world’s largest theater, is connected, through- 
out, with Cannon Connectors. Cannon Plugs were 
selected for the job be~ause they could be depended 
upon. They fit with precision, hold tight and are de- 
signed especially for the job expected of them. . 
You can say that about all Cannon Connectors. The 
same connector precision demanded in aircraft instru- 
ments, in radio and television circuits, in technical 


laboratory circuits, can be had in the circuits you use. 





Just specify Cannon Plugs. 





Above: Some of the various Cannon Connectors used in the Radio City 
Music Hall circuits. If you're interested in this type of connector write for 
P&O Bulletin. 


CANNON ELECTRIC 


Cannon Electric Development Company, Los Angeles 31, Calif. 


Canadian Factory and Engineering Office: Cannon Electric Co., Ltd., 
Toronto, Canada 





REPRESENTATIVES IN PRINCIPAL CITIES—CONSULT YOUR LOCAL TELEPHONE BOOK 
423 

















ELECTRICITY 


TO MEET AVIATION 
AND AIRCRAFT INDUSTRY 
POWER NEEDS 


ONAN ELECTRIC GEN- 
ERATING PLANTS provide 
reliable, economical power 
for many applications in the 
aviation industry. Available 
in 65 models including Air- 
borne, lightweight, compact 











types. Powered by Onan- 
built gasoline engines, these 
electric plants are of com- 
pact, single-unit design. Built 
for heavy duty service, sta- 
tionary or mobile. 


350 to 35,000 WATTS 


Models range from 350 to 35,000 watts, 
hd A.C. types from 115 to 660 volts; 50, 
Successtully weed by Pan American 60, 180 cycles, single or three-phase; 
Airlines—U. S. Army Air Forces—Air 400, 500 and 800 cycle, single phase; 
oe ee also special frequencies. D.C. types 
range from 6 to 4000 volts Dual voltage 
types available. Write for engineering 
assistance or detailed literature. 


Successfully used by Pan American 


D. W. ONAN & SONS 


3131 ROYALSTON AVE. 
MINNEAPOLIS 5, MINN. Supply power for starter energizing... 
radio navigation ... battery charging 
communications . . . cabin heat- 
ing... airport and general lighting 
. electrical repair tools... aircraft 


accessories... many other applications. 


Model shown is from OTC light-weight series. 





POWER AND LIGHT FOR EVERY NEED 
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Lufberry Flying School, Inc. 
Tracy Airport 
Great Barrington 

Reliable Flying Service® 
La Fleur Airport 
Northampton 

Wiggins, E. W., Airways, Inc.® 
Boston Metropolitan Airport 
Norwood 


MICHIGAN 


Aircraft Sales of Michigan 
Municipal Airport 
Cadillac 

American Aircraft Co. 

Kent County Airport 
Grand Rapids 

Ann Arbor Air Service, Inc.* 
Municipal Airport 
Ann Arbor 

Barber’s Flying Service* 
Municipal Airport 
Pontiac 

Becker-Forner Flying School 
Reynolds Field 
Jackson 

Bishop Flying Service, Inc.* 
Bishop Airport 
Flint 

Central Air Service, Inc. 
Grand Rapids Airport 
Grand Rapids 

Detroit School of Aviation, Inc.* 
Thomas B. Joy Airport 
Fraser 

Farrell Flying Service 
Ross Field 
Benton Harbor 

Fontana School of Aeronautics* 
Houghton County Airport 
Larium 

Francis School of Aviation* 
Capitol City Airport 
Lansing 

Hagan Flying School 
Wayne County Airport 
Romulus 

Hance Flying Service 
Hance Airport 
Wyandotte 

Hartung Aircraft Corp.* 
Hartung Airport 
Detroit 

Hoffman Flying School 
James Clement Airport 
Bay City 

Holland Air Service 
Park Township Airport 
Holland 

Hughes Flying Service* 
Capitol City Airport 
Lansing 

Inter-City School of Aviation 
236 South Sheldon 
Charlotte 

Jackson Flying Service 
Reynolds Field 
Jackson 

Northern Air Service 
Kent County Airport 
Grand Rapids 

Northern Air Service 
Park Township Airport 
Holland 

Perkins Flying Service 
Brooks Municipal Airport 
Marshall 

Phillips Flying School 
Mount Pleasant Airport 
Mt. Pleasant 

Pioneer Air Service 
Krist-Port, 28829 Orchard Lake Ré 
Farmington 

Purchase Flying Service 
Municipal Airport 

Saginaw 
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root, D- E., Flying Service 
Ypsilanti Airport 
Ypsilanti 
roskay, Leland C. 
Municipal Airport 
Niles 
sinclair Flying Service 
Muskegon Airport 
Muskegon toe 
is Flying Service 
pons tl County Airport 
Big Rapids 
Wayne County Flying Service, Inc.* 
Jonia County Airport 
Ionia 
Western Michigan Flying Service, Inc. 
Austin Lake Airport 
Kalamazoo 
Wilson, Sigurd O. 
360 West Crescent St. 
Marquette 


MINNESOTA 


Austin Aero Service 
Municipal Airport 

Austin 

Cedar Flying Service, Inc. 
University Airport 

New Brighton 

Fleetcraft Co., The 

Municipal Airport 
Alexandria 

Fontana School of Aeronautics* 
Rochester Airport 
Rochester 

Hinck Flying Service, Inc. 
Northfield 

Hinck Flying Service, Inc.* 
Wold-Chamberlain Airport 
Minneapolis 

exington Flying Corp. 
University Airport 

New Brighton 

ankato Aero Service* 
Mankato Airport 

Mankato 

arshall School of Aviation 
Municipal Airport 

Marshall 

cinnis Aviation Services, Inc. 
McInnis Airport 

South St. Paul 

innesota Skyways, Inc. 
Wold-Chamberlain Airport 
Minneapolis 

orth Aviation Co.* 
Northport 

White Bear Lake 

eterson, Harry L.* 
Williamson-Johnson Airport 
Duluth 

ising School of Aviation 
Municipal Airport 

Bemidji 

how Flying Service 
Wold-Chamberlain Airport 
Minneapolis 

inquist, Theodore 

Municipal Airport 

Grand Rapids 

an’s Air Service® 

Municipal Airport 

St. Cloud 

inona Aviation Co. 

Conrad Airport 

Winona 

ittig, L. Millar® 

Municipal Airport 

Virginia 


ke Ri BAMISSISSipp) 


Pe Noe! L., 
“chaurin Airport 
McLaurin ’ 
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croreer ADDRESS? 


Let us know so that we can keep 
copies of Aviation coming promptly. 








5 

ME. occscesviccutdinviteves 
? OE MOOR. hse. icexiias 
2 New Address................. 
F SID aie tr cteccuenakus 


TO: Circulation Dept., Aviation 330 West 42nd Street, New York 18, N. Y. 
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ST: 


vaporizing 


S-O-S FineGuand dispatches fire with a 
potent dose of vaporizing liquid. It is 
America’s great utility fire extinguisher 
because of its handy size and overall 
effectiveness. S$-Q-5 JineGuand vaporizing 
liquid forms a heavy fire - smothering 
gas, quickly stifles flame, guards against 
post-ignition hazards. §-7-5 FineGuand re- 
sists freezing to a point approximately 
48° below zero. Patented Safety Phiare 
assures new pump action at all times. 





On electrical, chemical, gasoline, 
paint fires. For car, truck, plane, 
boat, home, factory. Turn handle 
either way to release. Pump stream 
around outer edge or base of fire. 





OY F9 


15 Ib. 214 Gal. 214 Gal. 


RB @ 


Alaskan 


Neptune. 
214 Geil. 5 Gal. 5 Gel. 


HEAVY DUTY 


liquid chokes flame 













F R E & Large safety aad ss SOS FireGuard 


for wall display. Write Detroit office. 
1F IT's Ya, IT’S DEPENDABLE 
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MUPURTAUT 


assembly 
savings 


RECONVERSION TIME is cost-cutting time. 
| Many of the foremost machinery builders are 
| finding that by simply peeling precision lam- 
| inations from Laminum shims, much costly 
machining is made unnecessary in accurately 
fitting bearings, gears, etc. These savings are 
specific, and large enough to be important. 
Want performance data? * 


Laminum shims are cut to your specifications. For matn- 
tenance work, however, stock shim materials are sold 


through industrial supply houses. 
Laminated Shim Company, Incorporated. 
80 Union Street. . Glenbrook, Conn. 
\ 








THE SOLID SHIM THAT FOR 


| 2218 ADJUSTMENT 
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Greenwood Flying Service 
Greenwood Airport ) 
Greenwood 

Greenwood Flying Service 
Cleveland Airport 
Cleveland 

Guess, James G. 
Municipal Airport 
McComb 


Hughes, Arthur . 
Municipai Airport I 
Gulfport * 

Mississippi Airways, Inc. I 
Vicksburg Airport ) 
Vicksburg yt 

Mississippi Airways, Inc. G 
Gopiah-Lincoln Junior College B 
Wesson or 

Mississippi Airways, Inc. M 
Brookhaven Airport H 
Brookhaven 0 

Mississippi Inst. of Aeronautics, Inc? - 
P. O. Box 1698 
Jackson 

Pepper Flying Service 8 
Oxford Airport et 
Oxford M 

Starkville Flying Service He 
220 Lafayette Street in 
Starkville Mu 

Vicksburg Flying Service Cr 
Vicksburg Airport rn 
Vicksburg Mu 

On 

MISSOURI ~ 

Brayton Flying Service, Inc.* Noi 


Lambert-St. Louis Municipal Airporjme*t 
Robertson 


Brayton Flying Service, Inc.* 
Municipal Airport i 
Moberly Wa 

Consolidated School of Aviation, Inc! ant 
Commercial Airport Mu 
Cape Girardeau Om: 

Dorrance Flying Service* incol 
Kirksville Uni 

Green Field, Inc. Ling 
Green Field, R. F. D. bra 
Mexico un 

Hannibal School of Aeronautics Ogal 
Commercial Airport er 
Hannibal wun 

Kansas City Flying Service & Af wi 


College, Inc.* 
Municipal Airport had 
Kansas City 


Marshall Flying Service vt 
Emergency Field airk 
Marshall ite 

Missouri Inst. of Aeronautics, Inc.’ a) 
Harvey Parks Airport nee 
Sikeston 

Ong Aircraft Corp.* AD: 
Box 214 
Kansas City ada 

Pickett-Haines Flying Service ella 
Lexington ly 


Springfield Flying Service, Inc.’ amic 
Municipal Airport 
Springfield 

St. Louis School of Aeronautics, Ine’ 
Lambert-St. Louis Municipal Alp 
Robertson 

St. Louis School of Aeronautics* 
Kratz Field 
Robertson 

Street’s Port Flying Service 
Nevada 

Toth Flying School 
Municipal Airport 
Kansas City 

Wiggins, E. W., Airways, Inc.® 
Municipal Airport 
Columbia 
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ONTANA 


tchart, Gene John 
Municipal Airport 
Mile City ier 
ilis Flying Service® 
Municipal Airport 
Billings 
ayward Flying Service 
Hamilton Airport 
ilton 
—n Flying Service, Inc.? 


Municipal Airport 

Helena 

orstenson Taral, and Hoven, Vernon 
Municipal Airport 


ebe Air Service* 
Municipal Airport 


ats Flying Service 
Municipal Airport 
Grand Island 

ller Flying Service 
Municipal Airport 
Wayne 

antz Airways 
Municipal Airport 
maha 

ncoln Airplane & Flying School* 
Union Air Terminal 


in, Inc’ 


ite & Jensen Flying Service 
. O. Box 61 
heoln 


ADA 


ada Aviation, Inc. 
“pas Field 
y 


HAMPSHIRE 


side Flying Service, Inc. 
Unicipal Airport 
rd 


niton Airport Operating Co 
irport 
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WHEN LIVES ARE AT ST; 





MURDOCKisthe Choice 


RECEPTION IS PERFECT / 


When the boys in the armed services prefer 
MURDOCK RADIO PHONES, you know there’s a 
reason, 


—and why shouldn't there be, when Murdock 
has been making the finest of precision-built radio- 
phones for over 40 years. They are the result of 
practical. experience for two generations. Mur- 
dock’s solid construction means lifetime service. 
Murdock'’s “know-how” means the lowest price 
for the highest quality. 


Use Murdock Radio Phones. They’re super- 
sensitive for surprisingly clear reception — yet 
they're rugged and will last for years. And they're 
adjustable, light and comfortable, too. For com- 
plete satisfaction, see that the name MURDOCK is 
on the head-phones you use. 


SUB-CONTRACTS INVITED 


We're busy with orders, but still have plant facilities for 
manufacturing more Radio Phones and related parts on a 
subcontract basis. If you need outside manufacturing aid 
in this field, we invite your correspondence. 


“SEND FOR CATALOG 





WM. J. MURDOCK CO. 


159 Carter St., Chelsea 50, Mass. 
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Norgren Lubricators 


smooth out chattering, slug- 
gish air driven tools and cyl- 
inders. They give your air 
tools maximum power; stop 
leaks; increase efficiency. 











By injecting lubricant into 
the air stream that drives the 
tool, they oil every moving 
part. Check wear in use... 
check destructive corrosion 
when tool is idle. 
















Size for every purpose. May 
be used in assembly with 
Norgren Air Filters and Pres- 
sure Regulators. For full in- 
formation, write— 
C. A. Norgren Co., 
220 Santa Fe Drive, 

Denver 9, Colorado. 
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Eastern Aviation, Inc.* 
Municipal Airport 
Claremont 

Goldsmith, Arthur A.* 
Municipal Airport 
Nashua 

Skyhaven, Inc. 
Laconia Airport 
Gilford 

Wiggins, E. W., Airways, Inc.’ 
Municipal Airport 
Concord 


NEW JERSEY 


Asbury Park Airport, Inc. 
Route No. 1 
Asbury Park 


NEW MEXICO 


Aircraft Holdings, Inc. 
Airport 
Albuquerque 

Bible’s Flying Service 
Las Vegas 

Border Flying Service 
P. O. Box 1109 
Las Cruces 

Cutter-Carr Flying Service’ 
West Mesa Airport 
Albuquerque 

Hines, Benjamin F. 
Hobbs Me-Tex Airport 
Hobbs 

Madera Flying Service 
Riverside Airport 
Carlsbad 

Santa Fe Air Trails, Inc. 
P. O. Box 183 
Silver City 

Santa Fe Air Trails, Inc. 
Municipal Airport 
Raton 

Sante Fe Air Trails, Inc. 
Municipal Airport 
Portales 


NEW YORK 


Albany Aircraft Co. 
Albany Airport 
Albany 

Beacon Flying Service, Inc.* 
Country Club Airport 
Town of Alden 

Benson-Colgate Flying Service* 
Colgate University Airport 
Hamilton 

Buffalo Aeronautical Corp.* 
Buffalo Airport 
Buffalo 

Buffalo Aeronautical Corp. 
Lee Airport, Lincoln Ave. 
Lockport 

Cape Aircraft, Inc.* 
Glens Falls Airport 
Glens Falls 

Cortland Airways 
Municipal Airport 
Cortland 

Dansville Flying Service, Inc. 
Municipal Airport 
Dansville 

Dufort School of Aeronautics 
Messena Airport 
Messena 

Edwards Flying Service, Inc. 
Flushing Airport 
Flushing 

Frog’s Flying Field, Inc.* 
Riverhead Road 
Westhampton Beach 

Gardenville Aeronautical Corp. 
Gardenville Airport 
Gardenville 

Genesee Airport, Inc. 
Genesee Airport 
Rochesier 
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Falls Flying Service 
ieenicipal Airport 
Glens Falls eat 

lyin choo 

Na tady County Airport 
Schenectady 
Hylan Flying School, Inc. 
Municipal Airport 
Rochester va 
Hylan, Ray, School of Aeronautics” 
Hylan Field 
Rochester 
ithaca Flying Service, Inc.* 
Ithaca Airport 
Ithaca 
Jamestown Aviation Co. 
Municipal Airport 
Jamestown 
Holderman Air Service, Inc.* 
Municipal Airport 
Rochester 
Marcy Flying Service, Inc. 
Municipal Airport 
Utica 
nondaga Aviation Co., Inc.* 
Syracuse Airport 
Syracuse 
age Airways, Inc.* 
Municipal Airport 
Rochester 
ryor Flying Service 
Municipal Airport 
Hornell 
ulaski Flying School 
Municipal Airport 
Pulaski 
eed School of Aeronautics 
Fulton 
ochester Aeronautical Corp.* 
Municipal Airport 
Rochester 
neca Flying School, Inc. 
Municipal Airport 
Syracuse 
taten Island Airport, Inc. 
2575 Richmond Ave. 
Staten Island 
ri-Cities Aviation School, Inc.* 
Tri-Cities Airport 
Endicott 
roy Flyers, Inc.* 
Municipal Airport 
Troy 
tica Aviation School, Inc.* 
Municipal Airport 
Utica 
omen Flyers of America, Inc. 
Aviation Division, Hotel Plaza 
New York 
onkers Seaplane Base & Flying 
Service 
Yonkers 


ORTH CAROLINA 


& H Flying Service 

A & H Airport 

Fletcher 

& H Flying Service 
Hendersonville 

rnes, H. M.* 

Seaboard Air Transport 
Lumberton 

rlington Flying Service 
Municipal Airport 
Burlington 

nnon Aircraft Sales & Service, Inc.* 
Charlotte Airport 
Charlotte 

mnon Aviation Co., Inc.* 
Municipal! \irport 
Hickory 
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Now, with 
Two Service Stars 





Using a Starrett Dial Indicator Gage to check a B-29 
part at Boeing Aircraft Company's Seattle plant. 


ARRETT TOOLS 


_ LEND SPEED AND SURENESS TO SKILLED HANDS 


Starrett Dial Indicators, Micrometers, Vernier Gages, 
Precision Measuring Tools of all sorts are accepted with- 
out question by skilled hands everywhere. 


Starrett Tools inspire the confidence to do critically 
important work swiftly and with unfailing accuracy. 


THE L. S. STARRETT CO., Athol, Massachusetts, U.S.A. 


World's Greatest Too/mokers 
Precision Tools . . . Dial Indicators . . . Ground Flat Stock 
Hacksaws . . . Metal Cutting Bandsaws . . . Steel Tapes 

















Se to builda BOMBER 


Airplane structural specifications call for a multitude of pipe and 
tube bending operations in which Swan Specializes: among them 
engine ring mounts, landing gear forks, exhaust manifolds, car- 
buretor insert tubes, directional finding loops, oil lines and 
hydraulic lines. Swan Engineering handles these and other 


close-tolerance pipe 


and tube bending jobs on a production 


basis, meeting rigid delivery dates. Swan’s specialized plant 
facilities and modern streamlined production methods have 
effected savings in time and money for an impressive list of 


America’s foremost 


plane manufacturers. Consult a Swan 


technician on your bending requirements! Our engineering 
department welcomes your special enquiries. 


BENDING IS OUR BUSINESS 
SWAN ENGINEERING COMPANY, 


744 Frelitighuysen Avenue 





Newark 5, N. J. 
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ESSENTIALS 














Pickling, Dipping and Annealing Baskets. 
Furnished in any size, with perforations 
to your specifications. 


Tube assembly used as a pre-heater of gas 
and air. The tube ends are threaded. Oper- 
ates efficiently at 1950° plus F. 


The Aviation Industry has done the job that couldn’t be done — put 
more than 8000 planes of all sizes, shapes and speeds in the air per 
month. Needless to state, the equipment that produced those planes 
had to be efficient. 


P. S. (for Pressed Steel) has been the preferred equipment of many 
Aircraft manufacturers who demand the last word in efficient heat 
treating, annealing and carburizing equipment. All P. S. products are 
made to the specifications of the manufacturer: all are made of special 
metals and special alloys: all are at least 25% lighter than ordinary 
cast iron products: they do a better job all around. 


P. S. plant analysts will analyze your heat treating problems 
WITHOUT obligation. 


THE PRESSED STEEL COMPANY 
OF WILKES-BARRE, PENNSYLVANIA 


RRANCH OFFICES: 312 Curtis Bldg.. Detroit: 606 Nicholas B!dg.. Toledo: 1915 Engi 
neers Bldg.. Chicage: 51 E. 42nd St.. New York: 1005 Steriing Bldg., Houston, Texas; 
A&M Accessories Lid. !9 Melinda St.. Toronto. Canada: Broad St. Station Bldg., 
Philadelphia. 

PRESSED STEEL COMPANY PRODUCTS: Carburizing and Annealing Kuoxes. Thermo- 


uple Prole n Tubes. Seamless Steel Cylinder Caps, Seamless Ste#! Neck Rings 


r High Temperature and Corrosive Application. Radient 


sad Bese Sheaths for Steel Mills 





430 





_——/VM 








Meyer Flying Service 
Hendersonville Airport 
Hendersonville 

Piedmont Aviation, Inc.* 
Municipal Airport 
Winston-Salem 

Salisbury Aircraft Service 
P. O. Box 265 
Salisbury 

Johnson, Clinton A. 

Box 864 
Greensboro 


NORTH DAKOTA 


Bismarck Flying School 
Municipal Airport 
Bismarck 

Dakota Skyways, Inc. 
Hector Airport 
Fargo 

Jamestown Flying Service 
Jamestown Airport 
Jamestown 

Jolly, Lester O., Flying School* 
Municipal Airport 
Grand Forks 

Minot Flying School 
Municipal Airport 
Minot 

Red River Aircraft Co.* 
Hector Airport 
Fargo 

Sampson Flying School 
State School of Science Airport 
Wahpeton 

Skroch, Edward A. 

P. O. Box 1014 
Grand Forks 

North Flying School 
Municipal Airport 
Dickinson 


OHIO 


Aero-Ways, Inc.* 
Municipal Airport 
Cleveland 

Air City Flying Service, Inc. 
East Dayton Airport 
Dayton 

Air City Flying Service, Inc. 
South Dayton Airport 
Dayton 

Aircraft Service, Inc. 
Municipal Airport 
Cleveland 

Akron Airways, Inc.* 
Municipal Airport 
Akron 

Beckett & Seidner 
Municipal Airport 
Youngstown 

Canton Aviation Co.* 
Martin Field 
Canton 

Cincinnati Aircraft Service 
Lunken Airport 
Cincinnati 

Cleveland Flying Service 
Municipal Airport 
Cleveland 

Dahio Aerosales, Inc. 
Dahio Airport 
Dayton 

Findlay Air Service 
Findlay Airport 
Findlay 

Flight, Inc.* 

Municipal Airport 
Cleveland 

Gallipolis Airways, Inc. 
Gallipolis Airport 
Gallipolis 
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amilton Airport Flying School 
Hamilton Airport 

Hamilton 

Harrington Air Service, Inc.” 
Municipal Airport 

Mansfield 

Hinkle Flying Service, Inc.* 
Bernard Airport 
Youngstown 

Horn’s Flying School, Inc. 
Chagrin Falls Airport 
Chagrin Falls 

Lane Aviation Corp. 

Sullivant Ave. Airport 
Columbus 

Lima School of Aeronautics* 
Municipal Airport 

Lima 

Mayes Field* 

Pp. 0. Box 1791 

Chesapeake 

Metcalf Flying Service* 
Municipal Airport 

Toledo 

Miller, Russell A. 

Miller Field 

North Benton 

Moore Flying Service® 
Municipal Airport 

Dayton 

Northway Flying Service* 
Norton Field 

Columbus 

Olson Flying Service 
Municipal Airport 

Athens 

Queens City Flying Service, Inc.* 
Hangar No. 3, Luken Airport 
Cincinnati 

Red Bank Airport, Inc.* 
Municipal Airport 
Springfield 

Shuey Air Service 

Municipal Airport 

Wooster 

Sky-Tech, Inc. 

Municipal Airport 
Cleveland 

Springfield Air Service 
Municipal Airport 
Springfield 

Sullivant Flying School 
Sullivant Ave. Airport 
Columbus 

Sundorph Aeronautical Corp. 
Municipal Airport 
Cleveland 

Transcontinental Aviation Service 
National Airport 

Toledo 

Tri-State Aviation Corp.* 
Cincinnati Airport 
Sharonville 

Tuscarawas County Aviation, Inc. 
Municipal Airport 

New Philadelphia 

Watson, Parks, Flying Service 
Watson Airport 
Cincinnati 

Wolverine Aviation Co. 
Municipal Airport 
Youngstown 

Wooster Air Service, Inc. 
P.O. Box 549 
Wooster 


OKLAHOMA 


Ada Flying Service 
Walker Airport 
Ada 

Burke Aviation Corp.* 
Wiley Post Airport 
Oklahoma City 
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PERMOFLUX Feroz 


with a ¢ to 


SPEAKER LINE! > 


44, 


2" to 73 Diaphragms in 6 Steps 
plus 10”, 12” and 15” sizes... 


No longer will it be necessary to choose a dynamic 
speaker to accommodate design requirements ‘as 
nearly as possible.” The new Permoflux line of “‘true 
dimensioned” speakers covers the entire size range 
- there is a unit engineered to the exact needs of 
every design — there are speakers to provide power 
handling capacities from 1 to 20 watts. Incorporating 
exclusive Permoflux acoustic principles developed for 
war, these speakers mean new efficiency and tone 
revelation. Our engineering department invites con- 
sultation on your postwar sound design problems. 


BUY WAR BONDS FOR VICTORY! 





PERMOFLUX CORPORATION 
4916-22 W. Grand Ave., Chicago 39, Ill. 


PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS 
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Cock, Winston 
Wilberton 

Ellis Flying Service* 
Will Rogers Airport 
Claremore 

George Aviation Service 
Municipal Airport 
Tahlequah 

George Aviation Service 
Municipal Airport 
Wetumka 


Gilchrist, Hugh R. & Frizzell, Raymond 


Weatherford Airport 
Weatherford 

Heasty Flying Service* 
Ardmore Airport 
Ardmore 

Huscher Fiying Service 
Halliburton Field 
Duncan 

Huscher Flying Service 
Municipal Airport 
Lawton 





Mangum Aviation Service 
Ponder Field 
Mangum 

National Airways, Inc. 
Durant 

Northern Oklahoma Flying Service 
Municipal Airport 
Blackwell 

Ponca City School of Aeronautics* 
Municipal Airport 
Ponca City 

Regan Flying Service* 
Municipal Airport 
Shawnee 

Southern. Aviation, Inc.* 
Country Club Airport 
Oklahoma City 

Southwest Aviation Service 
Municipal Airport 
Altus 

Spartan School of Aeronautics* 
Municipal Airport 
Tulsa 


ev 



























° 
'e 


Rockwell 2121 


Jersey City, N. J. 
New York City._--- Rector 2-3700 


On ehhh heh Market 2-6067 
Jersey City._----- Bergen 4-1123 
ee gs ee 5 Clinton St. 


Central 1020 
CINCINNATI_Front St. and Freeman Ave. 
Cherry 3232 
Other Steel-Service Plants 


MILWAUKEE ¢ DETROIT « CLEVELAND 
PITTSBURGH + PHILADELPHIA 
BUFFALO + BOSTON 


Joseph T. Ryerson & Son, Inc. 





CHICAGO____-_- 16th and Rockwell Sts. 


MEW VORK 65 2554-% 203 Westside Ave. 
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Aircraft Quality Stocks: 
NE 8630 ROUNDS 


Conforms to specification AN-S-14a. 
Cold finished annealed — cold finished 
heat treated — hot rolled annealed. 


NE 8630 HEXAGONS 
Conforms to specification AN-S-140. 
Cold finished heat treated. 


X 4130 ROUNDS 
Conforms to specification AN-QQ-S- 
684a. Cold finished annealed — cold fin. 
ished heat treated—hot rolled annealed. 


X 4130 HEXAGONS 
Conforms to specification AN-QQ-S- 
684a. Cold finished heat treated. 


NE 8740 ROUNDS 
Conforms to specification AN-S-16a. 
Cold finished annealed — hot rolled an- 
nealed. 


4140 ROUNDS 
Conforms to specification AN-QQ-S- 
752a. Cold finished annecled — hot 
rolled annealed. 











Stillwater Flying Service* 
Search Field 
Stillwater 

£trickland-Horner Airport 
Route No. 1 
Alva 

Texhoma Flying Service 
P. O. Box N 
Texhoma 

Thurman Flying School 
Thurman Field 
Enid 

Tulsa Aviation Service 
Harvey Young Airport 
Tulsa 

Tuxhorn Flying Service 
Commercial Airport 
Bartlesville 


OREGON 


Baker School of Fiying 
Municipal Airport 
Baker 

Halladay School of Flying 
Municipal Airport 
Ontario 

Klamath Air Service 
Municipal Airport 
Klamath Falls 

Portland Flying Service* 
Jefferson County Airport 
Madras 

Soukuys, Louis 
Municipal Airport 
Klamath Falls 

Tilse Flying Service 
Municipal Airport 
Bend 


PENNSYLVANIA 


B.K.S. Flying Service 
Erie County Airport 
Fairview 

Aircraft Services Consolidated* 
Bloomsburg Airport 
Bloomsburg 

Altoona Aviation Corp.* 
Stultz Field 
Altoona 

All American Aviation 
Harrisburg State Airport 
Harrisburg 

Boulevard Airport, Inc.* 
Mumasburg Airport 
Gettysburg 

Braden’s Flying Service* 
Easton Airport 
Easton 

Carroll School of Aviation 
Municipal Airport 
Latrobe 

Cole, Eugene A.* 
2 Water St. 
Danville 

Dervend Flying School, Inc.* 
Rich Airport, Easton 

Dervend Flying School, Inc. 
Matamoras Airport 
Matamoras 


Elkins Flying Service 


604 Second National Bank Bldg. 
Uniontown 

Graham Aviation Flying Schools, In 
Parker Cramer Airport 
Clarion ; 

Graham Aviation Flying Schools, Int 
Pittsburgh-Butler Airport 
Butler 

Graham Aviation Flying Schools, Iné 
Fort Meadville Airport 
Meadville 

Graham Aviation Flying Schools, In 
Splane Memorial Airport 
Oil City 
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DuBois School of Aviation, Inc. 
Municipal Airport 

DuBois ; 
Hardy-Pottorff Flying Service* 
Municipal Airport 
Waynesboro 

Harrisburg Air Service, Inc. 
Penn-Harris Airport 
Harrisburg 

Hostetter, Oscar L. 

york Airport 

Thomasville 

King Air Service 

Warren Airport 

Warren 

Lancaster Air Service, Inc. 
Municipal Airport 
Lancaster 

Lehigh Aircraft Co.* ; 
Allentown-Bethlehem Airport 
Allentown 

Lycoming Airways 
Williamsport Airport 
Montoursville 

Maret and Rappaport 

Cub Airport 

Lock Haven 

Mercer Aviation Co. 

Mercer Airport 

Mercer 

Myers Aviation Co. 
Leechburg Airport 
Leechburg 

Pittsburgh Institute of Aeronautics* 
Bettis Airport, R. D. 
Homestead 

Reading Aviation Service* 
Municipal Airport 

Reading 

Scranton Airways* 

Scranton Airport, Rt. 1 
Clarks Summit 

Reich Air Service, Inc. 
Pipher Airport 
Stroudsburg 

Smith Flying Service* 


nicipal Airport 
Forty-Fort 
Solberg, Thor, Flying School 
Matamoras Airport 
Matamoras 
State College Air Depot, Inc. 
State College 
Strouse, William F. 
438 South Sixth St. 
Indiana 
Wilson Aviation 
New Castle Airport 
New Castle 
Wings Field, Inc. 
Wings Field 
Ambler 


Wyoming Valley ‘School of Aviation 


nicipal Airport 
Forty-Fort 


SOUTH CAROLINA 


Augusta School of Aviation 
North Augusta Airport 

Me ci Augusta 

iles Flying Service 
Barksdale Field 

Clinton 

Hawthorne Flying Service, Inc.* 
Owens Field 

Columbia 

Johnson Flying Service 
Municipa| Airport 
Greenwood 

Palmetto Air School, Inc.* 
Municipal! Airport 
Spartanbure 
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Wilkes-Barre Wyoming Valley Mu- 


Wilkes-Barre Wyoming Valley Mu- 








3 ae 


aa 


eo , 
ps 


ae 
‘<0 


Bx brigade methods of = 
handling are far too costly in time and manpower. 
Stack and pile with this new low-cost machine. Loads, 
unloads, handles, elevates, stacks cartons, cases, boxes, 
bags, other packages. Compact, lightweight, safe, easy 
to operate, flexible. Easily wheeled into crowded corners, 
around the shipping platform —fine for truck loading 
and unloading. Adjustable boom is clear of supporting 
obstructions; easily extended over piles or into car or 
truck. Machine held in position by floor locks on base. 
Reversible carrying apron. Available in four sizes, high 
end adjustable up to 7%, 8%, 9% and, 10% feet; stacks 
commodities as high as 14 feet. Handles individual 
items up to 100 lbs, Motor mechanism in base 
frame — plug into any convenient outlet. Write for 
Bulletin No. 11-A-25. 


STANDARD CONVEYOR COMPANY 
General Offices: North St. Paul 9, Minn. 


Sales and Service in Principal Cities 





























Tiering and 
Lifting Machines 
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Portable Conveyors 
and Pilers 








Pneumatic Tube 
Systems 
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ACCURACY 
THAT NEVER FAILS 


The kind of accuracy that is found in every Tel-Air 
aircraft component part—and in every one of the small 
precision timing fuses we are making for aerial bombs... . 





The same kind of accuracy—in both plane and bombs— 
that enables our flying fortresses to accomplish the long 
and exacting missions that are so effectively destroying 
our foes. 


Tel-Air Engineering and Fabrications are 
Available for your Post-war Products. 


Now is the time—whether for uniform precision component 
parts or for complete assemblies—to investigate our com- 
plete and expanded facilities—and our experience in fabri- 
cating and tooling the toughest steels and the newest alloys. 


Your inquiries will have immediate attention. 


On the 
Highway it’s 


Sefcoptic 


In the Air it’s 


Col-air 








tHE FELEOPTIC co. 





1253 MOUND AVENUE RACINE, WISCONSIN 














Pee Dee Flying Service 
Municipal Airport 
Florence 

Woods, James H. 
Roddey Airport 
Rock Hill 


SOUTH DAKOTA 


Bierman Flying Service 
Municipal Airport 
Yankton 

Dakota Aviation Co.* 

W. W. Howes Municipal Airport 
Huron 

Ice, Clyde W.* . 
Black Hills Airport 
Spearfish 

Shupe Flying Service 
408 Medary Ave. 
Brookings 

Sioux Skyways* 

Municipal Airport 
Sioux Falls 

Watertown Air Service, Inc. 
12 First Avenue, N. W. 
Watertown 


TENNESSEE 


Buck’s Flying Service* 
Lovell Field 
Chattanooga 

Corns, Edwin M., Jr. 
University Airport 
Cowan 

Cumberland Flying Service 
College Airport 
Murfreesboro 

Gill-Dove Airways, Inc. 
Martin 

Gillespie, J. D. 
Gillespie Airways 
Nashville 

Hilbert, J. Louis* 
Tri-City Airport 
Johnson City 

Knapp Flying Service* 
Outlaw Airport 
Clarksville 

Mid-South Airways Corp. 
Municipal Airport 
Memphis 

Moore, Franklin P. 
Airport 
Cookeville 

Nashville Flying Service 
Lebanon Airport 
Lebanon 

Porter, Harry 
Lovell Field 
Chattanooga 

Southern Air Service* 
Municipal Airport 
Memphis 

Wood Flying Service* 
Municipal Airport 
Knoxville 


TEXAS 


Abilene Aviation School* 
Abilene Air Terminal 
Abilene 

Air Activities, Inc.* 
Municipal Airport 
Houston 

Aircraft Sales Co.* 
Municipal Airport 
Fort Worth 
Municipal Airport 

Alice Flying Service 
Alice 

American Flyers* 
Meacham Field 
Fort Worth 
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Aviation Enterprises, Inc.* 


Houston 


Big Spring 
gloss, F. A. 
route No. 5 


Temple 


Lubbock 


University Air 
Austin 


P.O. Box 660 
Canyon 
tardwell Flying 


Mexia 


tardwell Flying 
Coulter Field 


Starns Field 
Alpine 


Route 1 
Hillsboro 


Dallas 

fast Texas Flyi 
P. O. Box 135 
Marshall 


Commerce 
Denton 

Lou Foote Ait 
Dallas 

Hudson Airport 
Garland 

Hyde, Cliff, Fly 
Sam Houston 
Houston 
Municipal Air 
Jacksonville 


Kadett Aviation 
Easterwood 


Municipal Air 
Kerrville 


lamar Aviation 


Beaumont 
Lufkin 


Brownsville 
McAllen Flying 


Fort Worth 
Mustang Fiel 


Nacogdoches 
Newland, Jack 


Waco 


amp 
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Municipal Airport 


Big Spring Flying Service® 
Municipal Airport 


greediove, Clent, Aerial Service* 
Commercial Airport 


growning Aerial Service* 


rport 


tanyon Aviation Service 


Service 


Municipal Airport 


Service 


turtis Flying Service 


Dallas Aviation School & Air College* 
Hudson Airport, Garland Road 


ng Service 


East Texas Flying Service* 
Floyd, Charles S. 


Foote, Lou, Flying Service* 


‘port 


Co. 


Hudson Airport 


ing Service 
Airport 


Jacksonville Flying Service 


port 


Co.* 


College Station 
Kerrville Flying Service 


port 


School 


Municipal Airport 


Lufkin Flying Service 
Municipal Airport 


Mauldin Aircraft® 
Mauldin Airport 


School 


Box 768, McAllen 
Midwest Airport, Inc. 
Midwest Airport 


Mustang Aviation School* 


d, Dallas 


Nacogdoches Flying Service, Inc. 


¥, 


Jack V, Newland Airport 


Pampa Air Service 
Municipal Airport 
Pampa 


Paris Flying Service 
Paris Airport, Paris 


Mebruary, 1945 
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and THAT OPERATES UNDER PRESSURES | 
UP TO 150 Ibs. PER SQ. INCH? 


e This new lightweight shut-off valve operates equally 
well in either gas or liquid lines, has free unrestricted 
flow, is adaptable to all types of fuel and oil lines. No 
metal-to-metal contact, positive sealed with “0” type seal 
rings. It’s accurately indexed to 90°, 180°, 270° and 360°. | 
Simple in construction—it can be supplied in all styles ) 
and sizes for use as a drain cock, shut-off or selector 
valve in water, fuel or hydraulic systems. For complete 
information, write engineering department—indicate use i 
or application desired. , | 


Whittator | 


WM. R. WHITTAKER CO., LTD., 955 NORTH CITRUS AVENUE 
LOS ANGELES 38, CALIFORNIA 
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ANOTHER 
EXAMPLE OF 
YOUNG 
ENGINEERING 
SERVICE 
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WARMING-UP THUNDERBOLTS 
.+» FASTER ::- 








7OUNG engineers may now announce 
the development of a new Aircraft Oil 
Temperature Regulator which cuts the 
warm-up time of Republic’s famous 
Thunderbolt fighter planes. Tests dem- 
onstrate that in addition to permitting a 
quicker take-off, this regulator decon- 
geals more rapidly after power glides 
. .. provides excellent anti-congealing 
characteristics for high altitude oper- 
ations ... thereby increases the over-all 
efficiency and usefulness of the plane. 
Its installed weight (filled) is two percent 
less than the previous model. Young 
research and development is abreast 
of the ever changing modern aviation 
picture. Let Young Heat Transfer Engi- 
neers help you keep pace with progress. 








Oo 


@ 12 years experience build- 
ing Aircraft Oil Temperature 
Regulators enabled Young 
engineers to achieve the re- 
sults obtained with this unit. 








Young also makes “STREAM- 
AIRE” Air Conditioning Units 
which incorporate all the rec- 
ognized features in design and 
engineering plus regular Young 
Quality. Available in 8 floor 
models (similar to above) — 
and in 8 horizontal models for 
ceiling suspension. Capacities 
range from 400 to 16,625 cfm. 














Buy sonos 
proouct MORE 
SALVAGE SCRAP 
win 1WE war 












HEAT TRANSFER ENGINEERS 


Monufacturers of Oil Coolers @ Gas, Gasoline, Diesel Engine Cooling Radiators @ Intercoolers @ Heat Exchangers 


@ Engine Jacket Water Coolers @ Unit Heaters ©@ Convectors 


Condensers © Evaporators © 





Write for Catalog No. 7541. ae 


Ali 


Conditioning Units @ Heating Coils @ Cooling Coils @ and a Line of Aircraft Heat Transfer Equipment 


YOUNG RADIATOR COMPANY, Dept, 295-B, Racine, Wis.,U.S. A. 


Distributors: Pacific Airmotive, Burbank, Calif.; Aircraft Steel & Supply Co., Wichita, Kans. 
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Parker Air Service 
Parker Airport 
Port Arthur 

Penn, G. E.* 
Elder Field 
Kilgore 

Ragsdale, Robert, Flying Service 
Municipal Airport 
Austin 

Ritchey Flying Service 
Meacham Field 
Fort Worth 

Robbins, Reg. Flying School 
Municipal Airport 
Cisco ; 

Singleton Flying School 
Singleton Airport 
Fort Worth 

Tyler Aviation School 
P. O. Box 301 
Tyler 

Victor Flying Service 
Municipal Airport 
Gainesville 

Victoria Flying Service 
P. O. 596 
Victoria 

West Aviation* 
Thompson Field 
San Marcos 

Wichita Falls Air Transport Co,* 
Municipal Airport 
Wichita Falls 

Wichita Falls Air Transport Co, 
Municipal Airport 
Childress 

W. T. D. Flying Service 
Municipal Airport 
McCamey 


UTAH 


Anderson, Erick L.* 
St. George 
Municipal Airport 
Browne Flying Service* 
Municipal Airport 
Fillmore 
Buchner’s Les, Flying Service* 
Cedar City Airport 
Cedar City 
Cache Valley Flying Service, Inc.* 
Logan-Cache Airport 
Logan 
General Air Service 
3200 W. 21st Street 
Salt Lake City 
Provo Flying Service® 
Provo Airport 
Provo 
Spanish Fork Flying Service 
Municipal Airport 
Spanish Fork 
Thompson Flying Service of Salt Lake 
Inc. 
Salt Lake Airport 
Salt Lake City 
Utah Pacific Airways, Inc.* 
P. O. Box 1187 . 
Ogden 


VERMONT 


Bugbee Flying Service, Inc. 
Twin State Airport 
White River Junction 

East Coast Airways, Inc. 
Barre-Montpelier Airport 
Montpelier 

Fli-Rite School of Aviation* 
Municipal Airport 
Burlington 

Fli-Rite School of Aviation 
Swanton 

Rock’s Flying Service 
Municipal Airport 
Bristol 
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yIRGINIA 

grinkerhoff Flying Service, Inc.* | | 
Municipal Airport Large extrusion mill is one of many es j 
Winchester facilities which make Ampco Metal, 


central Airport Inc. a complete, self-contained source 


ra of copper-base alloy parts. 3 | 


Richmond 
Garner Aviation Service, Inc. 
Woodrum Field 
Roanoke ; 
crim Flying Service, Inc. 
Municipal Airport 
Staunton 
Hopewell Flying Service, Inc. 
Municipal Airport 
ewell 
aoe Air Transport & Sales 
* 
preston Glenn Airport 
Lynchburg ' ; 
Martin-O’Brien Flying Service, Inc.* 
Woodrum Field 
Roanoke 
Norfolk Aviation School 
P. O. Box 268 
Farmville 
Southern Airways of Danville, Inc.* 
Municipal Airport 
Danville 
Valley Airways, Inc. 
Martinsburg Municipal Airport 
Winchester 
Virginia Cub Distributors* 
University of Virignia Airport 
Shadwell 
Virginia Polytechnic Institute* 
V. P. I. Airport 
Blacksburg 








0.* 


WASHINGTON 


Calkins Aircraft Co.* 

Calkins Air Terminal 
Spokane 

Central Aircraft, Inc.* 
Municipal Airport 

Yakima 

Ellensburg Flying Service, Inc.* 
Municipal Airport 
Ellensburg 

Lamb Flying Service 

Felts Field 

Spokane 

Mamer-Schreck Air Transport 
Felts Field 

Spokane 

artin’s School of Flying* 
Martin Field 

Walla Walla 


lympia Air Transport Corp.* 

Olympia Air Transport Corp. Air- 
port 

Sunnyside 

rosser Aviation Center 

Municipal Airport 

Prosser 


hweitzer, F. O., Aircraft Co., Inc. 

Municipal Airport ans 

akima Bites s " 

allace Air Service? 

Felts Field 

Spokane 

“et Aircraft & Transport 
orp.* 

Fancher Field 

Wenatchee 

enatchee Air Service, Inc. 

Route +4 

Wenatchee 





t Lake, 


Ampco fF; 
in P lek 


fans 9, Ollie 
"'NCipay Cities. 





EST VIRGINIA 


Bains Flying Service 
- U. Box 15 f | 
Glendale. Ampco Metal Parts fabricated from extruded stock 
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The pressurized cabin ducting of each B-29 
consists of 26 Rex-Flex stainless-steel 
units. Safely, surely, Rex-Flex provides 
the very breath of life for Superfortress 
crews in the substratosphere. 

@ Non-collapsible 

@ High crush strength 

@ Low line loss 

® Airtight 

@ High vibration quality 


@ Fireproof 


@ Bendable in multiple planes 


@ Corrosion resistant 
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The Bell-fabricated B-29 is the most dan- 
gerous type of bomber in the air—but only 
for our enemies. Safety of the men that 
fly Superforts comes first in Bell’s huge 
Georgia plant . . . every single part that 
goes into the B-29 —regardless of size— 
is the finest to be had. That’s why Rex-Flex 
stainless-steel ducting was chosen for all 
B-29 pressurized cabins. 

Rex-Flex is dependable. Above 30,000 
feet—where unbalanced pressures would 
take a crushing toll of other materials— 
this stainless-steel life line is non-collaps- 
ible. Rex-Flex not only has maximum 
durability but is the most leakproof and 
fireproof ducting suitable for aircraft use. 
And even installation is better because 
Rex-Flex is manually bendable in multiple 
planes. At left are some of the reasons 
Rex-Flex is the flexible tubing for yoxr job: 















TAL HOSE Coronation 


MAYWOOD, ILLINOIS 
Plants: Maywood and Elgin, Ill. 
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Kanawha Flying School 
Kanawha River 
Charleston 

Lynch & Tolley Flying Service 
Municipal Airport 
Princeton 

Mayes Field* 

P.O. Box 91 
Huntington 
Parkersburg Flying Service @ Avi 
tion School* 
Parkersburg Airport 
Parkersburg 

Reed, Dudley, Flying School 
Municipal Airport, Elkins 

Sessler, H. L. 

Beckley-Mt. Hope Airport 
Beckley 

Shepherd Field 
Martinsburg 

Tate-Clark Flying Service 
P. O. Box 417 
White Sulphur Springs 

West Virginia Air Service* 
Harrison County Airport 
Clarksburg 

West Virginia University 
Municipal Airport 
Morgantown 


WISCONSIN 


Anderson Air Activities* 
Hangar #1, Gen. Mitchell Field 
Cudahy 

Chequamegon Air Service 
Ashland Airport, Ashland 

Eau Claire Flying School 
Eau Claire Airport 
Fau Claire 

Fanta-Reed Air Service 
P. O.. Box. 176 
La Crosse 

Four Lakes Aviation Corp. 
Whitewater Airport 
Whitewater 

Harmon, Ruth, Aeronautical School 
Kenosha Airport, Kenosha 

Janesville Flying Service, Inc. 
Route #2 
Janesville 

Menomonie Flying School 
Dunn County Airport 
Menomonie 

Midwest Airways, Inc.* 
Cudahy 

Milwaukee Airways, Inc.* 
Curtiss-Wright Airport 
Milwaukee 

Morey Airplane Co.* 
Municipal Airport 
Madison 

Padags, Albert E. 

P. O. Box 22 
Stevens Point 

Racine Flying Service, Inc.* 
Horlick-Racine Airport 
Racine’ 

Spring City Flying Service, Inc 
Waukesha County Airport 
Waukesha 

Wittman, Sylvester Joseph 
Oshkosh Airport 
Oshkosh 


WYOMING 


Big Horn Airways, Inc. 
Sheridan County Airport 
Sheridan 

Plains Airways, Inc.* 
Municipal Airport 
Cheyenne 

Summit Airways, Inc.* 
Brees Field 
Laramie 


— 
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A Special Welcome 
tor. SMALL ORDERS 


for SPRINGS 


Need experimental springs ..... 


or a special small lot..... or emergency replacements? 





Get a sound knowledge of 
climatology 


from this concise, 
practical book 





Here is a fundamental treatment 
of the principles of climatology 
and the distribution of the climates 
of the earth. Physical causes and 
variation in space and time have 
been stressed with special atten- 
tion being paid to K6ppen’s classi- 
fication of climatic types. More than half the book is given over 
to detailed discussion and data on specific regions in terms of 
dynamics of the atmosphere, air mass types, and frontal activity 


CLIMATOLOGY 


By BERNHARD HAURWITZ and JAMES M. AUSTIN 


{ssociate Projessers of meteorology, Massachusetts lustitute of Teehnolo 
410 pages, 6 x 9, illustrated, $4.50 


HE first part of this book deals with the various meteoro 

logical elements, their distribution over the globe, and thei: 
seasonal and diurnal variations, together with the factors deter 
mining these variations. In view of their important b. aring on 
the physics of the climate, conditions in the upper atmosphere 
are discussed whenever observations. are available. 

The second part of the book gives detailed treatment to the 
climates of particular regions from the standpoint of topography, 
ocean currents, wind regime, air masses, fronts, cyclones, and 
anticyclones. 

Climatological data from over five hundred different stations 
is included, together with numerous tables and graphs. The 
material will be equally useful to readers wanting a background 
in the fundamental principles of climatology and to those who 
desire specific information about the climate of a_ particular 
region. 





CONTENTS 


1, Solar Radiation and Terres- 
trial Heat Balance 


Some of the topics discussed: 


Measuring solar ra:diation—its depletion by 
the earth’s atmosphere 


2. Temperature ; F 
F a Use of monthly mean values in describing 
3. Wind and Pressure temperature conditions 
4. Hydrometeors kffect of temperature on the value of the 
> ant i ‘ . 2 f » -ralt re 
5. Air Masses, Fronts, Cyclones, pseudo-adiabatic rate of temperature 
change 


and Anticyclones 
Effect of continents, oceans, and altitude on 
distribution of precipitation 


a 


Climate Zones and Types 


. Description of the Climatic 


Numerical values of the boundaries between 


Types 


. Microclimatology 
. North and Central America 


. South America 


Europe (Excluding Russia) 


2. Asia (Including Russia) 


climatic types and their distribution 
Variations in microclimate caused by smal 

elevations, slope of the ground, vegetation 
Circulation paths of tropical cyclones 
Source, nature, and kinds of tropical mari 

time air and other types of air masses 


Factors determining the climatic regions of 
each continent 

















13. Africa 5 ; ss : 
: : ‘requency and favorable conditions for radia 
Raymond's Small Order Department operates on its own, 14. Australia and New Zealand tion fogs 
bet : ye ; 5. Areti tarcti . Sap oe ares reer 
with production facilities, cost records and delivery schedules sn ie come pe SE Bee ere See a the cart! 
16. Oceanic Regions surface 


scaled to this class of work alone. It pays big dividends to 
bring your small spring orders to Raymond, for the right 
Start toward better spring performance. 


McGRAW-HILL 





ON-APPROVAL COUPON 


McGraw-Hill Book Co., Inc., 330 W. 42 St., N. Y. C. 18 


3°) ca Wy War abd wT mm Send me Haurwitz and Austin’s Climatology for 10 days’ examination on ap 
SOS WW) \ ae. nab) bed be proval. In 10 days I will send $4.50 plus few cents postage, or return book 
5-0 a-l A INA Wy int p 8s postpaid. (Postage paid on cash orders.) 


a ™ Wh wW mr ome) WIR ais odcctck cus cdapecenccwtnudscancuceetetatcenanarscases4 
£5) a AA Rl im Wi RD pe Pe er eer y Ee ee NS 


















WIRE FORMS — SMALL STAMPINGS Clty amd State ... . .ccwccnc cees ct.evess cavecucewss ¢+-Uemeeeeeanas : 

iw VO) NED) MANUFACTURING ae) PUNO ic on oc cccdtccacdscivecciccs) cl ORseis eumeienmeinns : 

DIVISION OF ASSOCIATED SPRING IRPORATION QOMMDGRY Kicon dcvcccisedcctescccccoccceoccs s Ee eceners «. AV-23-45 : 

CORR Y PENN (Books sent on approval in United States only : 
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Callite 
Tungsten 
Contacts 


Far-sighted indeed were the designers of this Eise- 
mann Magneto. Long before the war, it had proved 
dependable — basically right — for peacetime usage. 
Wartime finds it widely used on light aircraft en- 
gines for pilot trainers and fast observers. It will be 
ready for the small personal planes and helicopters 
of the future. 


The Eisemann Corporation has long relied on Callite 
for tungsten breaker points of enduring quality. It 
is estimated that the normal aircraft magneto output 
between overhauls is a hundred miles of sparks, 
200,000,000 electrical impulses at nearly 20,000 v. 
. . . The breaker points have to be good! 


IF YOU MAKE A DEVICE WHICH REQUIRES CONTACTS, 
Callite ‘engineers can give you time and money- 
saving suggestions. We offer practical help based on 
our many years’ experience. Let us cooperate with 
you on product development, selection of materials 
or re-designing. Callite Tungsten Corporation, 545 
Thirty-ninth St., Union City, N. J. Branch Offices: 
Chicago, Cleveland. 


Standard and special 
shapes in tungsten, 
molybdenum, silver, 
platinum, palladium, 
and alloys of these 
metals. Send for Con- 
tact Catalog No. 152. 
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SAR RON OSE rE OT RENNIE RRR Mame oem 


Gives You the New Design and 
Operating Advantages of CONSTANT SPEED 


Here is a new Oster development in a constant 
speed, governor-controlled motor that backs up 
your good judgment when you specify it for 
applications where constant speed is a necessity. 

Housing: Die cast aluminum end brackets, Mild steel field ~ 
housing. Totally enclosed. 

Weight: 15 Oz. ' 

Bearings: Single shielded ball bearings, lubricated with 4 
grease suitable for any specific application. Bearing hous 
ings fitted with steel inserts. 

Windings and Insulation: Field coils and armature wound 
with insulated copper wire and impregnated with heat 
and moisture resisting insulating varnish, 

Brushes: Equipped with metal graphite brushes. Beryllium 
copper brush springs. 

Governor: Furnished with a centrifugal governor to mail 
tain constant speed over a voltage range of 25 to 30 volts, 

Temperature Rise: Maximum frame temperature rise # 
rated output will not exceed 55° C. 

Modifications: Motors can be furnished with special shaft 
extensions, mounting arrangements, finishes, leads, baa 

All modified units are considered special. 


Let us help you fit this and other 
Oster Motors to your requiremenis. | 
A228 


John Oster Mfg. 


RACINE, W 


; crion 
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DEPARTMENT A-22 e 
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If you mark metal parts, 
we have an Lectroetch 
unit that will handle 
your job, send in for 

free literature. 









o- - & 


Ihe TROETCH 


“7 DOANE AVENUE CLEVELAND 12, OHIO 
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3000 LBS. PRESSURE... 


SEALED IN BY 
| rie LINEAR 





“PAR” PACKINGS 


















The constant flvid-tight seal given by 
Linear ‘Par’ packings aids this 18* 
diameter ram to operate at top effi- 
ciency. 









Returning the main ram from its pressure 
position in a minimum of time is accom- 
plished by these 312" pull back rams 
packed with Linear ‘‘Par’’ packings. 







Photo and sketches courtesy Birdsboro Steel 
Foundry and Machine Co. Birdsboro, Pa. 


Hydraulically operated mechanisms are enabled to 
operate cat peak efficiency only when a fluid-tight 
seal is maintained. Without fully controlling the 
hydraulical fluid, the efficiency of any hydraulic 
press is lowered. 

Linear "'Par” packings efficiently seal in the hydrau- 
lic pressure actuating this Birdsboro Plastic Moulding 
press, and help it deliver peak performance. Linear 
“Par” packings confine the hydraulic fluid . . . oil or 
water ... in the press without leakage. This fluid- 
tight seal—produced from zero to peak pressure— 
helps the press to attain the rated capacity for which 
it was designed. 

Design engineers for hydraulic equipment of the 
most modern type specify ‘Par’ packings to effect a 
perfect seal. Linear engineers offer you their consul- 
tation ... sample rings mailed on request. 


LINEA 


PACKING & RUBBER CO. 


STATE ROAD & LEVICK STREET 
TACONY, PHILADELPHIA 35, PENNA. 
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Increase aircraft production 


—reduce costs Just Out! 





with these easy 
practical methods 


Ilere is a book planned especially as an 
aid in solving common production prob- 
lems in the aircraft industry. Through 
the use of specific cases, questions, and 
answers, the author explains the applica- 
tion of principles of estimating new con- 
tract costs, budgeting and scheduling direct 
lahor hours, controlling work in process 
through time standards, work simplifica- 





tion, material saving, and the preparation 
of statistical and graphical reports. 


PRODUCTION ENGINEERING 
in the AIRCRAFT INDUSTRY 


By A. B. BERGHELL 
Industrial Engineer, Administrative Office, 
Northrop Aircraft, Inc., Hawthorne, California 


307 pages, 6 x 9, illustrated, $3.00 


This practical text, unique in the field, emphasizes the development of 
reliable standards and methods of utilizing them in controlling production 
through «determining the causes of variation. In this way the production 
engineer is enabled to eliminate difficulties and increase efficiency. Consid- 
erable attention is given to the organization of work on assembly lines 
and its scheduling and control during assembly operations. The material 
covers the use of time standards and the principles of their application to 
fabricating, machine and assembly operations; principles of work simplifica- 
tion; suggestion systems; process and flow charts; operational sequences, 
instruction cards and the organization of work in major assembly, sub 
assembly and fabricating departments ; 














rit material saving; determination of 
CONTENTS direct labor costs and their presenta- 
1. Introduction tion through statistical reports and 
it. Time Standards graphs; control of direct labor hours 
ttt. General Principles of the Appli- and costs through cumulative total 
IV — . oe cana graphs, arithmetic, ratio and log-log 
. Application of Time s # ‘ ana A 
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OPERATION 15 
T’s A ONE MAN 
ial PER HOUR- WITH THIS DILL ~ 
LOCKING ANCHOR NUT AND 
























1 Drill ONE Hole 


2 insert LOK-SKRU 


(Types with flat, flush, counter- 
sunk or spacer head. Sizes as 
required for metal thickness 
and hole diameter.) 

















| 





3 Riveted securely 
by drawing sleeve 
against inner side of 
metal with special 
power or hand tool. 

















4 Attachment fastened 
by screw locked in 
anchor nut. 
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For daytime flying the 
Searle Indicator Light gives 
a concentrated beam that is 
easily seen regardless of sur- 
rounding brightness. For 
night operations the Searle, 
by a simple finger twist, 
Sives a diffused, shadowy 
phosphorescence which has 
no effect on the pilot’s vision. 
This most versatile of all in- 
dicator lights also gives a full 
150° vision range as against 


y, RVI ation. 


SEARLE “Press to Test’’ 





SEARLE AERO INDUSTRIES, INC. 


Mebruary, 1945 

















INDICATOR LIGHT 


TRADE MARK REGISTERED 


the average required 90° 
range. Vastly superior in 
every way the Searle also 
permits use of either screw- 
base or bayonet type light 
bulbs, which can be dis- 
placed instantly by mere fin- 
ger-tip pressure. Made in di- 
ameters of ¥”. Can replace 
any %” single hole mount- 
ing light. There are many 
other advantages. Write or 
wire for full, free informa- 
tion. 


* U.S. PATENTS APPLIED FOR 








NDUWRA 


Airplane engine and parts manufacturers were 
up against it for a greaseproof wrapper to pre- 
vent corrosion. Angier of Framingham produced 
it in INDUWRAP, which has more than met any 
specification ever drawn for a Grade A, Type | 
wrapper. 

If you have a corrosion problem, ask for 
samples of INDUWRAP and for descriptive folder, 
“The Touch of Death to Steel.” You'll be espe- 
cially interested in INDUWRAP’S exclusive infused 
Inhibitor metal-contacting surface. This kills corro- 
sion before it starts by depositing a transfer film 
on the exposed metal spots, often caused by 
breaks in the protective oil film. 

Other important features are that INDUWRAP 
is creped to S-T-R-E-T-C-H. It lets packaged metal 
breathe. It is soft and pliable, molding easily to 
hug odd-shaped articles snugly — without ruptur- 
ing. Investigate INDUWRAP. 


ANGIER 


In writing for samples and literature, 
please mention IRON AGE. 


CORPORATION 


CORROSION PREVENTIVE AND WATERPROOF PAPERS 
FRAMINGHAM, MASSACHUSETTS 
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THIS NEW CED 
RESEARCH 
STUDY 


See a copy 10 days 
on approval 











PROVIDING FOR 
UNEMPLOYED WORKERS 
in the TRANSITION 


By RICHARD A. LESTER 


Associate Professor of Economics, Duke University 


154 pages, 53%, x 834, $1.50 


Here is an important new volume in the Committee for Economic 
Development Research Study series, dealing with one of the most 
critical potential areas for postwar planning. 


Shall conditions surrounding unemployment during industry’s 
changeover period be permitted to start a downward spiral of 
— spending, reduced production, and prolonged unemploy- 
ment 


This book fully probes the problem for the business man and 
economist. It discusses the probable scope and character of un- 
employment in the transition, its possible effects, and existing 
measures for meeting them. It explains needed new measures. 


Among the factors examined are the adequacy of unemployment 
compensation to sustain purchasing power so that transition un- 
employment will not of itself initiate long-term unemployment, the 
extent to which public works can be utilized for unemployment of 
the character that will dominate the transition, the advantages or 
disadvantages of Federal public works programs as against 
local undertakings, and the value of a transition-period program 
of education and training for unemployed workers. 


The book outlines a comprehensive program—its steps, timing, 
and costs—for minimizing the effects of transition unemployment 
upon postwar production and job objectives. 

“Presents in specific details a comprehensive clear-cut program 


which can do much to ease the transition from a war to a peace 
economy. 


: Francis J. Brown, Consultant, 
American Counctl on Education, Washington 


_ “A major contribution toward the solution of one of our most 
important post-war problems. Should be widely read.’’ 


Frank Bane, Executive Director, 
The Council of State Governments, Chicago 


McGRAW-HILL 
; PaNWIN TT -Tos'7Vineoll] to) 


McGraw-Hill Book Co., Inc., 330 W. 42nd St., New York 18, N. Y. 
Send me Lester— Providing for Unemployed Workers in the Transition for 10 





days’ exami nation on approval. In 10 days I will send $1.50, plus few cents 
postage or return book postpaid. (Postage paid on cash orders ) 
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KESTER-SEALED 
means 


Tnouble- 





Photo Gomsdaae of Boeing Aircraft Company 


KESTER CORED SOLDERS 


@ Forty-six years experience puts at your disposal Kester Cored 
Solders that are fool-proof in application and trouble-free in 
service—solders that protect electrical circuits against service 
difficulties. 


@ Kester Rosin-Core Solder forms tight connections that hold 
against shocks, vibration, bending, contraction and expansion for 
the life of the apparatus. It contains a patented rosin flux that 
prevents terminal resistance. It eliminates fire hazard because it 
will not cause corrosion or injure insulation. 


@ Kester Acid-Core Solder, for general use, forms a connection 
that remains tight and clean under all operating conditions 
Because of its patented core it will not leak; nor will its flu 
gather moisture. 


@ Kester Cored Solders are available in a wide range of alloy 
and core combinations, and core and strand sizes, to give yo 
just the right solder for any job—electrical circuit or gener 
metal forming. Solder and flux are in perfect balance to make 
application in one operation easy, quick and certain. 


@ Kester experience is at your service to determine the bet 
solder formula and practice for your operation. You can draw a 
this experience without obligation by consulting Kester engineers 


te BUY WAR B BONDS te 





KESTER SOLDER COMPANY 
4206 Wrightwood Avenue, Chicago 339, III. 










Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


KESTER 
ated Sotiler- 


STANDARD R INDUSTRY 
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WIDER PRODUCTION 
VERSATILITY... 
GREATER OPERATION 
SAVINGS... 
BURRING 


FINISHING 
POLISHING 


WITH 3 .UBBER-CUSHIONED 


Brightboy 
TEXTURES 


a“ 


for your 

















BRIGHTBOY TUF F- 

TEX—Tougher texture 

for finishing harder 
metals. 
























VICKLY AND ECONOMICALLY MADE WITH 


AYLOR PHENOL FIBRE 


AIRCRAFT BUSHINGS are but one of hundreds of 
fabricated parts of Taylor Phenol Fibre and Vul- 
canized Fibre that have proved themselves in the 


iS 


Cored 
ee in 
ervice 


BRIGHTBOY FINE- 
TEX—Smoother, finer 
texture; for special 
finishes on softer met- 


; ; als in place of the 
— tough test of war-plane production and operation. ration dhe 
x that Many of these parts that help to operate some 
use it 


of America’s “‘hottest”” airplanes are made to 
meet rigid specifications as to such things as light 
weight, great structural strength, high dielectric 
qualities, ability to withstand moisture and high 
humidity, and many others. Some of them must 
be held to three-decimal tolerances. Others must 
be subjected to several machining operations 
and still be mass-produced at economical cost. 
The bushing above, for example, is shaved, 
drilled, counter-bored, and stamped. 


Taylor’s successful experience in the manufac- 
turing of trim tabs for many of America’s lead- 
ing war planes has resulted in a familiarity with 
aircraft problems that can be invaluable to any 
airplane manufacturer. Our engineers will be 
glad to consult with you, without obligation, on 
any problem in the solution of which Laminated 
Plastics might play a part. 


BRIGHTBOY STAND- 

ARD—The favorite for 

burring, finishing, 

polishing the widest 

variety of metals and 
parts. 


Each of these three abrasive textures is combined 
with resilient rubber, to widen Brightboy’s out- 
standing versatility in close tolerance, precision 
finishing, to save the operations between the 
grind and the buff. 


The rubber rubs, “cushions,” cleans. It joins 
with the abrasive in finishing, in achieving a 
quality polish that is often the final. 


Get prices, production literature, catalogs, from 
your distributor. Brightboy field men are at 
your service. 



















TAYLOR FIBRE COMPANY 
LAMINATED PLASTICS: PHENOL FIBRE + VULCANIZED FIBRE 


Sheets, Rods, Tubes, and Fabricated Parts 
Netristown, Pennsylvania © Offices in Principal Cities 
Pacific Coast Headquarters: 544 S. San Pedro St., Los Angeles 
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BRIGHTBOY INDUSTRIAL DIVISION 
Weldon Roberts Rubber Co. Newark 7, N. J. 


WELDON ~ ROBERTS 
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i 
Easier work, longer 
service 












If this Housing ever 
Breaks or Distorts we 
will replace it Free 


TOPE 133 
THE RIDGE TOOL C 
ELYRIA, OL 
















Efficient, 
Trouble-proof, 
Guaranteed 





@ It’s no accident that the Rimaip is the favorite 
pipe wrench of millions of expert users. That un- 
conditionally guaranteed housing that won’t break 
or warp means years of repair-free service. Adjust- 
ing nut in open housing spins easily to pipe size. 
Quick-action jaws won’t lock on pipe — handy pipe 
scale on full-floating hookjaw. Strong comfort-grip 
I-beam handle. More for your money — and you 
enjoy using it. Buy it at your 
Supply House. 






This compound-leverage RIPAID has 14 times 
the power of ordinary pipe wrenches... pays for 
* itself in salvaged fittings! 





WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.S. A. 

















MILWAUKEE 


WROT WASHERS 


Since 1887 









plot? 
ail 


Aircraft Washers to government AN specifications: 


AN 936 AN 945 AN 960 
AN 940 AN 970 









© Standard Washers © Brass and Copper Washers 
























© S. A. E. Washers © Aluminum Washers st 

© Riveting Washers © Fibre Washers m 
© Light Steel Washers © Expansion Plugs 

© Special Size Washers © Stampings bi 

fo 

au 

WROUGHT WASHER Mire. Co. | i 

2143 SOUTH BAY STREET 2 

MILWAUKEE 7, WISCONSIN T 





AIRCRAFT 
TEMPERATURE CONTROLS 


: for a gt Re and Postwar 


* 
See aE sacs is oo 











Temperature Controls offer unique 





& 

I- advantages to aircraft designers and 
manufacturers now and in the post- 
war period. These controls operate 

flaps on airplanes. They reduce the human ele- 

ment in such operations. They provide all hi-g 


benefits because they operate in any position re- 
build 
man: 
this* 
Tom 


gardless of vibration, change of motion or acceler- 
ation. Operating hydraulically, they give instant 
response on liquid or air-cooled engines. If you 


have a temperature control problem, write us. 






GEN ROLS 


601 ALLEN AVENUE GLENDALE 1, CALIF 


. Branches: Atlanta, Boston, Chicago, Kansas City, Cleveland, Dallos, 
Denver, Detroit, Philadelphia, New York, San Francisco 
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VATOLINE.... 


spacious for safe, efficient workmanship in factories, 
shops, and airports where airplanes are built or 
maintained. 

Our long experience in the tubular scaffolding 
business is at your disposal. We will quote on plat- 
form and dolly equipment according to your special 
and individual requirements. Address: NATIONAL 
DEPARTMENT . . . DRAVO CORPORATION, PITTSBURGH 
(22), pa. (National distributors for American 
Tubular Elevator Company). 


PRECISION 


IN WAR "SS As IN PEACE 

















Fon over 30 years, Eureka has been 
building electric motors to the highest standards of crafts- 
manship and precision. Teday, control motors such as 
this* are used on the fighting planes of the United Nations. 
Tomorrow, they will help to broaden the skyways of peace. 


*Motor illustrated manufactured for Eclipse-Pieneer Division, 
Bendix Aviation Corporation 








HARVEL 612-c 


does not support fungus growth 








Photograph illustrates the fungus resistance 
of Harvel 612-C Clear Baking Varnish. Note 
that the fungus culture of chaetomium glo- 
bosum has not attacked the sample film of 
Harvel 612-C, 


Fungus Resisting Properties 
protect electrical equipment 


Electrical equipment operating in humid 
atmospheres, must be protected against the 
constant danger of the attack of fungus 
growth. This growth has been known to 
cause failure of electrical units within a few 
hours under sevére tropic conditions. 

Guard against fungus growth! Use 
Harvel 612-C Baking Varnish on compo- 
nent parts of radios, instruments, genera- 
tors, motors, etc., and increase the life and 
usefulness of your equipment many-fold. 

Where an air-drying fungus resistant 
varnish is desired, use Harvel 902-F. This 
type, like Harvel 612-C, does not support 
fungus growth. 

Complete information and a free sample 
of either Harvel 612-C or Harvel 902-F 
varnish will be sent on request. Dept. §2, 


*Tested by the U. S. Testing Laboratories in eccordance with, 
A. S. T. M. Specification D684-42T, 








IRVINGTON VARNISH & 
IRVINGTON 11 


INSULATOR CO. 
NEW JERSEY, U.S. A. 


Plants at Irvington, N. J. & Hamilton, Ontario, Canada 


Representatives in 20 principal! cities 


EXTRUDED PLASTIC TUBING e FIBRON PLASTIC TAPE 
CARDOLITE RESINS * HARVEL & IRVINGTON INSULATING VARNISHES 
VARNISHED INSULATIONS 
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“COMMONWEALTH AIRCRAFT, seg 


formerly Cvarurin ~TKANSAS CITY, KANS. 














THE BELT SEED COMPAN 


INC. 


OF BALTIMORE 
























AIRCRAFT VIBRATION 
and FLUTTER 


By C. R. Freberg and E. N. Kemler 


Covers the Basic Principles of 
a Large Subject in a Small Space 


This compact volume covers 
the principles of aircraft vibra- 
tion in very easy-to-understand, 
simple language, with a “mini- 
mum of advanced mathematics. 
An extremely practical book 
which concentrates on the more 
elementary phases of the subject 
without delving into the involved 
theories of aerodynamic forces. CONTENTS 
Gives you all the necessary in- 
formation for solving most of 
the vibration problems that arise 
from aerodynamic as well as witht Revel: Memess- of 


mechanical sources. Rediees Mbies anil 

Fully illustrated with clear Wings; Flutter and Buffet- 
line diagrams, this book is ideal ing: alan Son Binary 
for mechanical and aeronautical tens Miding with: then, 
engineers, aircraft maintenance Sud Miatihoone Control-Sur- 
men, Army, Navy and civilian face Balancing and Flutter 


pilots agd all others whose live- Prevention; Rotating-Wing 


lihood has to do with aviation. : - Bhi 
193 Pages Illustrated $3.00 ens Gammerne: 


ON APPROVAL COUPON 


JOHN WILEY & SONS, INC. Name 
440 Fourth Ave., New York 16, N. Y. 


Please send me a copy of Freberg & esa ALTA ILL ETE 
Kemler’s AIRCRAFT VIBRATION on 
ten 4 approval. At the end of het 
time, if I decide to keep the book, 

will af, $3.00 plus postage; dares 
I will return the book postpaid. OS RT A-2-45 





Introduction; Elementary Vi- 
brating Systems; Isolation 
and Soundproofing; Systems 
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Milburn Type MM Welding 
Torch. For Precision Work. 





Regulators (tish & Low Pressure) 


Cutting & Welding 
Equipment 


Spray Guns 







Ww 

Portable Carbide 4 
Lights Wr 

qua 





. F tain 
VBE fot tteratu te too 


The ALEXANDER) 

re s fr pm ef 

MILBURN 
Company 


1400-1416 W. Boltimore St. - Baltimore 23 - Md 
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PRODUCTION 


are being met in the manu- 








facture of component parts 
of practically every type 
of fighting equipment 
for the battle fronts 

of the land, sea 

and air.... 


DEMANDS... 


The complete Niagara line pro- 






vides the most productive ma- 






chines...used by war plants 






for shearing, blanking, 






and forming sheet 






metal. Write for 






Bulletins .... 





NIAGARA MACHINE AND TOOL WORKS 
BUFFALO, N. Y. 


District Offices .. 





+ Cleveland, Detroit, New York 











FOR MORE 
TOOL MILEAGE 


“War Finish” dulls the 
appearance of UTICA 
Pliers and Adjustable 
Wrenches but UTICA 
quality is rigidly main- 
tained to provide expertly made 
tools for industry .. through our 
distributors. 


BUY WAR BONDS AND STAMPS 


UTICA DROP FORGE & TOOL 


CORPORATION 
UTICA, NEW YORK 


AVIATION, February, 1945 

















Enables all workers 
to check bores to 
fractions of .0001" 


COMTORPLUG 


Patented 
Expanding 
Internal 
Comparator 


Base your new 
production plan 


on MATCHED 
e7-Neqi Ca akan 


COMTORPLUG 





a 


In your new production set-up, 
eliminate the fallacy of operating 
with limit gages but inspecting 
with much more accurate instru- 
ments, Experience shows that pro- 
duction is increased and rejects 
decreased when machine operators 
can rely on Comtorplug to keep 
machines adjusted. This unique 
gage shows size, front or back 
taper, out-of-round, etc.. giving a 
true guide to better quality at the 
machine. Especially useful in bor>»s 
for ball-bearing housing. Comtor- 
plug equipment can be furnished 
promptly. 


Request Bulletin 29 


THE COMTOR CO. 


RUMFORD AVE. 
WALTHAM, MASS. 
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1. your wholehearted support of the 
Payroll Savings Plan, you are doing far 
more than backing the most valid system 
of war financing—and building a power- 
ful dam against the onrush of dangerous 
inflationary dollars. 

By encouraging the all-out participation 
of your employees in this greatest of all 
savings plans, you are helping to create a 
sound economy for post war days. 

With this same plan, you are assisting 
working America to build a mainstay 
against the inroads of unemployment 
and want—to save for homes, educa- 





ON BOTH YOUR FINE WORK 


AND FORESIGHT ON THE PAYROLL SAVINGS PLAN! 





tional advantages and old age comforts! 


You and your employees, through mutual 
cooperation in this forward-looking plan, 
are gaining a new and closer understand- 
ing—the cornerstone of a firmer, mutually 
profitable relationship! 


National benefits, too, follow the “All 
Out” effort you are making! The pros- 
perity of our United States rests on the 
economic stability of both management 
and labor. Your Payroll Savings Plan is 
working constructively toward the assure 


ance of both! 


Pf 
Z 


tS g 
The Treasury Department acknowledges with appreciation the publication of this message by 


AVIATION 


ee ‘ 4 5 
This is an official U.S. Treasury advertisement prepared under the auspices of Treasury Department and War Advertising Councit 
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f machining of experimental parts for 








ITHOUT interfering with war 
work, we can now accept the 





peacetime products — also production 
work involving the machining of small 
lets of parts to close tolerances. 


@ Write Us Concerning 
Your Requirements! 


GOVRO-NELSON CO. 


931 Antoinette Detroit 8, Mich. 
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“Double-Lever Action 
Gives Hand 


TON GRIP! 
WA LZ 


HEAVY FORMING, 
TWISTING, BENDING, 
CRIMPING, ETC. 


\WIA TAKES THE PLACE 
OF A SECOND MAN 





Does more 
ings, easier and 
icker, than any 
her tool! Remains 
ked to the work with 
nds removed. Holds 
Ything, any shape, with 
grip that never slips. Is 
tually Hand-Vise, Clamp, : 
per-Plier, Ad iustable End- iy 
tench, Pipe-Wrench, Locking- @ 
rench and Toggle-Press—ALL IN oF 
NE! Light, trim, handsome. Fine a> 
ey steel, zinc plated. 


Id through Tool Jobbers and Dealers. 


TERSEN MFG. CO., Dept. V-2, DeWitt, Nebr. 


IATION. 







STAYS LOCKED 
WITH HANDS 
OFF 


















February, 1945 













































A HARD HITTING 
Wid 


. 99 


FOR CRAFTSMEN 


IGHTY BUT GENTLE— 
NUPLA HAMMER uses a 
| new plastic discovery called 
-“Flex-O-Cryst,”’ a semi-soft 
flexile- material that HEALS 
ITSELF when dented or de- 
formed. 
NUPLA Hammer hits hard ef- 
fective blows without cutting 
or damaging delicate parts or 
| finishes. More durable than 
_ rawhide because it does not 
‘curl or permanently deform. 
| Unlike rubber, will not re 
.._ bound: not affected by oil or 
| gasoline, Will not support com- 
} bustion or explode. Will not 
chip or crack. 

Every skilled craftsman wants 
and needs a Nupla Hammer. 
3 sizes and 7 weights 
SOLD AT HARDWARE STORES EVERY- 
WHERE; write for name of local dealer. 


NEW PLASTIC CORPORATION 
1017 N. Sycamore Los Angeles 38, Cal. 


NUPLA 





MIGHTY PLASTIC 


HAMMERS 


but Gentle 











FITZGERALD 
GASKETS 
FOR AIRCRAFT ENGINES 


GASKET CRAFTSMEN FOR 39 YEARS 





Write for information 





THE FITZGERALD MANUFACTURING COMPANY 
TORRINGTON, CONN. 


BRANCHES CHICAGO AND LOS ANGELES 
CANADIAN FITZGERALD, LTD., TORONTO 








FITZGERALD 
GASKETS 


- -~ 
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Wuer_E Io Buy 


NEW EQUIPMENT — ACCESSORIES — MATERIALS — SUPPLIES 




















Call on 


ALLEN 


for help 
on all 


SODER 


AND 


FLUX Problems 


for Silver or Soft Sodering 


L. B. ALLEN CO., Inc. 


6704 Bryn Mawr Ave. Chicago 31, U. S. A. 























THE 


JACOEL aaa) 
Splicing Tool 
No. 10 


Full swivel especially de- 
signed for splicing aircraft 
control cables. Will accom. 
modate thimbles or bush- 
ings up to 3/16 inch in 
diameter of cable. 


Jacoel Cable Splicing oP Since 1913 Shey 


Equipment Co. 
1514 Main Street 





Buffalo 9, N. Y. TITANINE INC. UNION, NJ, 






























AMERICAN ARMED FORCE: 

















Makes A Mailing CLICK? 








Advertising men agree—the list is more than half the story. 


McGraw-Hill Mailing Lists, used by leading manufacturers and indus- 
trial service organizations, direct your advertising and sales promo- 
tional efforts to key purchasing power. They offer thorough horizontal 
and vertical coverage of major markets, including new personnel and 
plants. Selections may be made to fit your own special requirements. 


New names are added to every McGraw-Hill list daily. List revisions 
are made on a twenty-four hour basis. And all names are guaranteed 
accurate within two per cent. 


In view of present day difficulties in maintaining your own mailing 
lists, this efficient personalized service is particularly important in 
securing the comprehensive market coverage you need and want. 
Ask for more detailed information today. You'll probably be su 
prised at the low over-all cost and the tested effectiveness of these 
hand- picked selections. 











Direct Mail 
Division 











McGraw-Hill Publishing Co., Inc. 


330 West 42nd Street New York, 18, N.!: 
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YOU'RE IN FOR A DRUBBING 






ITTLE DRIP} 


Th Db ®H-T 


That’s What YOU Can Say 

When You Get Fel-Pro's 
FREE FOLIO 

of Sealing Materials 












ick your gasket problems by 
ike for this FREE FOLIO. 
The actual samples of 52 popu- 
lar Fel-Pro sealing materials con- 
tained in this FOLIO make ic 
easy for you to select more effi- 
ient gaskets, packing or strip- 
ping. Included in the FOLIO are 
specially developed Fel-Pro ma- 
terials for sealing water, oil, 
steam, chemicals, corrosive gas- 
es, etc. Also new materials devel- 
oped and perfected through Fel- 
Pro's war research. 
Write for your FREE FOLIO to- 
B day... then if you can’t find the 
material you're seeking, put 
your problems up to Fel-Pro’s 
Special Development Staff. 


FELT PRODUCTS MFG. CO. 
1516 CARROLL AVE., CHICAGO 7, ILL. 





















MANHATTAN RUBBER 
aaa og MOLDED 
“tte AIRCRAFT PARTS 
isolate vibration, seal joints, 
~ protect men and equipment 


To isolate vibration, seal joints and pro- 
tect men and equipment on aircraft, 
MANHATTAN developed specially engi- 
neered molded rubber parts from natural 
and synthetic rubbers. Motor Mounts, Dia- 
phragms, Sealing Rings, Packings, Gas- 
kets, Grommets, Ignition Parts, Bumpers, 
Brake Cylinder Cups and Boots, Cylinder 
Air Deflectors, Non-Slip Matting are some 
of the MANHATTAN Rubber Products 
on aircraft. Other MANHATTAN Rubber 
Products speed fabrication. They include: 


Abrasive Wheels 
Transmission Belt 


Air Hose Conveyor Belt 
Corer, ; Paint Spray Hose Other rubber 
\\ “ Welding Hose products for 


plant maintenance 
Plane Fueling Hose 


Keep Ahead with MANHATTAN 


THE MANHATTAN RUBBER MFG. DIVISION 


OF RAYBESTOS-MANHATTAN, INC 


Executive Offices Passaic, New Jersey 
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\Y/ HEN you are in need of some product, 

equipment or service to speed and im- 
prove operation, or save money ... you may 
} find it in the Where To Buy Section. Have 


you noticed these specialties in recent 





i) H 
issues? . . . 
Aircraft Designing, Development Custom Aircraft Fabrication 
Aircraft Finishes Fluxes 
Brass Fittings Light Weight Skis 
Cable Splicers Mechanical Rigers 
Engraving, Acid Etching, Soders 
5° Electric Marking Wire Strippers 


a 
; AVIATION 
. 330 W. 42 St., New York 18, N. Y. 
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» BOYKEM STEEL BLUE 


t STOPS 
'" BLOSSES 











making dies 
& templates 


simply brush on right 
at the bench; ready 
fer the layout in a 
/ , few minutes. The 
mF dark blue back- 
sround makes the 
Seribed layout lines show up in sharp relief, and at the same 
time prevents metal glare. Increases efficiency and accuracy. 








Write for full infermation 
DYKEM COMPANY, 2303-A North 11th St., St. Louis 6, Mo. 
In Canada: 444 Pacific Ave., Toronto, Ont. 


THE 





TUBE SEAL 








ARNO 





No. 700 


Pat. Pend. 





A new, quicker, more reliable method for 
sealing all sizes of tubing. Made to engi- 
neered patterns with fiber disc and special 
quality adhesive. Easy and quick to apply. 
Can be removed in an instant, no residue. 


Write for samples and price lists of 
Arno Tube Seals and Industrial Tapes 


ARNO ADHESIVE TAPES, Inc. 


MICHIGAN CITY, INDIANA 
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AVIATIO 


CC's. FIA 8 


USED PLANES, ENGINES AND PARTS FOR SALE, TRADE OR 
WANTED SPECIAL SERVICES OF DISTRIBUTORS, FIXED BASE 


OPERATORS, ETC. 


(Sales and Service—Storage—Repairing—Charter—Aerial Tow- 


ing or Exhibitions—Special Instruction) 


EMPLOYMENT — SELLING — BUSINESS OPPORTUNITIES: 


OFFERED OR WANTED. 


N'S MARKET PLACE 


ADS FS Sere s fF aD 


RATES: UNDISPLAYED, 10 cents a word, minimum $2.00 (Posi. 
tion Wanted: '/2 the undisplayed rate; box number counts a; 
10 words.) DISPLAYED $7.25 per inch. Contract rates on request, 


Address AVIATION "Classified", 330 W. 42nd St., New York, N.Y. 
Phone: MEdallion 3-0700—Ext. 556. 
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NEW ADVERTISEMENTS received by February 20th will appear in the March issue within space limitations = 
tion, 
mode! 
cours 
nauti 

BUSINESS OPPORTUNITY need 

WANTED HELICOPTER DESIGNERS. Patent #2,062,293 ey 

on counter rotating gearing, also ideas for montl 

changeable angle of incidence control, based on neerir 

my airplane patent. No cyclic pitch control. : of suc 

as ~ G é N & E 4 S$ Patentee desires connection with reliable firm Hamilton Standard Propellers IN 
interested in counter rotating rotor helicopter. j 

BO-905, Aviation, 520 N. Michigan Ave., Chi- offers an opportunity to pe. P- 


MACHINE 
DEVELOPMENT 


Graduate engineer or equivalent, 
experienced in the design and 
development of special and ex- 
perimental machines. Men with 
creative ability required, ex- 
perienced in such lines as auto- 
matic, semi-automatic, or ord- 
nance equipment. 


Must be thoroughly acquainted 
with modern methods and shop 
practices and capable of devel- 
oping new ideas in conjunction 
with modern mechanical labora- 
tory facilities. 


State age, marital status, details 
of education, experience, draft 
status, present salary and salary 
expected. Enclose recent photo- 
graph or snapshot. 


Post-war opportunity. 


Applicants must be able to 
obtain Statement of Availability. 


E. |. du Pont de Nemours & Com- 
pany, Inc., Personnel Division. 
Wilmington 98, Delaware. 








WANTED 
AIRCRAFT ENGINE MEN 


Designers, layout men, drawing 
checker, mathematician. 


Jobs immediately available for men to 
work on high output aircraft engine. A 
long-range project of a rapidly expanding 
department of an old established com- 
pany. Excellent post war future. 


Only men with aircraft engine experience 
can be considered. 











P-904, Aviation 
520 N. Michigan Ave., Chicago 11, I. 
eayeqeenneseeegneenserszees 
HELP WANTED 
_ SERVICE AND PARTS SALES ENGINEER 
Familiar with small sheet metal parts and stamp- 
ings wanted by large Parts Manufacturer in newly 
created division; should have strong contacts with 
Engineering and Purchasing Depts either in Air- 
craft, Truck and Automobile, Radio and House- 
hold Appliance Industries. Must be free to travel. 
Please state fully your qualifications, personal data 


and salary expected to 
SW-906, Aviation 





68 Post St., San Francisco 4, Calif. 





cago 11, Iil. 








REBUILDING 





AIRCRAFT BATTERIES rebuilt. New Plates 

and separators. Your case cover and costs. 
Let us quote. Bowers Battery Mfg. Co., Inc., 
Reading, Pa. 








FOR SALE 





PARACHUTES FOR SALE: All types new and 
used, Joe Crane & Company, 99 Main Street. 
Mineola, L. I., New York, Garden City 5379. 





SENSITIVE ALTIMETERS, 20,000 ft., brand 

new, inspected and tested, U. S. Air Forces 
surplus, barometric adjustment, complete in 
original cartons, $100.00 list less 40% while 
stock lasts. Pioneer turn banks, large ball, 
latest type, brand new, original carton $69.50. 
Parker single engine primers, list $32.50 sacri- 
ficed $12.50, new complete. Accelerometers, 
Jaegers new complete, list $145.00 sacrifided 
$40.00. Air Transport Equipment, Garden City, 
N. Y., Manufacturers and Distributors of Avia- 
tion Supplies since 1920. 





NEW TIRES: 8.00x4, 6.00x6, 7.00x4, 4-ply $11.75. 

Tubes $3.25. We wholesale and carry large 
stocks. Propellers, Spark Plugs, Batteries, Tail- 
wheel Assemblies, Windshield Pyralin. Dope, 
Fabric. Bob Trader Aero Supply, Municipal 
Airport, Pittsburgh, Pa. 





We desire the services of an 


Aeronautical Designer - Engineer 


Familiar with the application of forgings 
in aircraft. The man we choose also will 
know stress analysis. 

This is a job which is important to the 
war effort and which has excellent post- 
war opportunities. If selected it will be 
your privilege to live in beautiful Colo- 
rado Springs, and to be associated with a 
congenial group of fellow workers. 

You must obtain employment clearance 
— the United States Employment 
ervice. 


Write fo Personnel Director 


AIRCRAFT MECHANICS, INC. 
Colorado Springs, Colorado 


















sons experienced in the follow. 
ing classifications: 


PROJECT ENGINEER-ELECTRICAL 
DRAFTSMEN 
GAGE DESIGNERS 
TOOL DESIGNERS 
METHODS ENGINEERS 
METHODS PLANNERS 
MANUFACTURING COST ESTIMATOR 


To arrange for an interview, 
please write United States Em 
ployment Service, 414 Capitol 
Avenue, Hartford, Connecticut, 
or Employment Supervisor at 


HAMILTON STANDARD PROPELLER 


East Hartford, Connecticut 


All hiring shall be done in accordance 
with the War Manpower Stabilization Ac. 
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BUYER 


AIRCRAFT SUPPLIES 


Prominent national distributor of airplan 
tires, wheels, brakes, batteries, a 
finishes is expanding to include complet 
line of aircraft accessories and supplies 
Need buyer of aeronautical supplies 
preferably one who knows the marke 
manufacturers, and merchandising of such 
products. In first letter describe exper 
ence, give age and salary expected. 


AV 
P-903, Aviation 


520 N. Michigan Ave., Chicago 11, Ill praenneesn 











Sales Engineers 


WANT LINES 
FOR PACIFIC COAST! 


Now is the time to get “set” in the 
rapidly expanding industrial Pacific 
Coast! We are thoroughly qualified to 
give manufacturers in electro-mechan- 
icai field a low-cost, full sales-coverage 
of this important morket. For details 


Write or Wire 


Sales Engineering Associates, Inc. 
3907 San Fernando Road Glendale 4, Cal. 
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WANTED 


Aeronautical Engineet 


and Draftsmen 


preferably with previous expe 
ence on rotary-wing air 

Permanent position. Excelled! 
Opportunity. Write full detais 
to 


McGra 





P-908, Aviation ¥ 
330 West 42nd St., New York 18, N. 
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AVIATION'S MARKET PLACE 
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AVIATION 
SCHOOLS 














means ten 


AERONAUTICAL 
ENGINEERING 


DEGREE IN 27 MONTHS 


Qualify in Aeronautical Engineering at Indiana 
Teh, B.S. degree in 27 months. Competent instruc- 
tion, Thorough, intense, practical program. New, 
modern Wind Tunnel. Gov't approved ground school 
wurses. Prep courses without extra charge. Aero- 
nautical industry rapidly expanding. Companies 
need engineers. Attractive appointments for Grad- 
yates. Gov't approved under G.I. Bill. Enter March, 
June, Sept., Dec. Tuition and living costs low. Self- 
help opportunities. Also B.S. degree courses in 27 
months in Chem., Civil, Elec., Mech., Radio Engi- 
neering. One-year Radio, Drafting. Catalog and list 
of successful graduates on request. 


INDIANA TECHNICAL COLLEGE 


102 E. East Washington Blvd., Fort Wayne 2, Ind. 
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OUTSTANDING 
AUTHORITA- 
TIVE 









New Dead Reckoning 
Equipment 
For Defense of Land, Sea and Air 


RADIO and INSTRUMENT FLYING: By Charlies A 
Zweng, Instructur, U. S. Air Corps, New 4th Edition 
covering new ip:portant material. Written especially 
to prepare the pilot for government examination for 
“instrument rating.’’ Radio-Telephone Permit in- 
cluded i Meteorology, Radio-Orientation, _let- 
down, off-course and alternate airport problems. Only 
$4.00 postpaid 


CELESTIAL NAViIGATION—complete equipment con 
sisting of ir Navigation Note Book and Navigation 
Plotter, Simplified Celestial Navivation Air Almanac 
Line of Position Book, and Iilyness Star Chart; all 
6 items only $11.75 postpaid or C.O.D. 
AERONAUTICAL TRAINING. Just off the press. New 
enlarged edition. For the first time shows separate 
sections containing Typical Private Pilot and Com- 
mercial Pilot ‘*Multiple Choice Exminations.’’ $3.00 
postpaid or C.O.D. 


GROUND INSTRUCTOR. Written for the student pre- 


"4 : ery 
ENCYCLOPAEDIC 

AVIATION DICTIONARY 
by CHARLES A. ZWENG Class “work. Covers Navigation, Metaoroloasy Aircraft 
and Theory of Flight, ao Civil Air Regula- 


Member, Institute of Aeronautical Sciences tion, $3.00 fostpaid or 


wf r 








PROFESSIONAL 
SERVICES 














LANCASTER, ALLWINE & ROMMEL 
Registered Patent Attorneys 


Booklet — ''General Information Concerning 
Inventions & Patents'' and ''Fee Schedule’ 
sent without obligation 
Patents—Copyrights—Trade-Marks 
Suite 452 815—15th St., N.W., Washington 5, D. C. 


Author of Radio & Instrument Flying, etc. 
A new Encyclopaedic Aviation Diction- 
ary by the well known author—bristling 
with new aviation terms—and thousands 
of other words defined in ZWENG’S 
AVIATION DICTIONARY. The publishers 
congratulate the author for this, his latest 
contribution to aviation. This splendid 
volume is bound in maroon leatherette 
with gold lettering. $6.00 Postpaid or 
C.O.D. 
NEW DALTON NAVIGATION COM.- 
PUTER (Type EE-6B), $10.00. 
PRACTICAL MANUAL OF THE E-6B COMPUTER. 
By Allan C. Zweng. More than 400 problems explained 
and illustrated. Blue and Gold Deluxe binding. Only 
$2.00 postpaid. 
AIR ‘NAVIGATION NOTE BOOK with (Weems) 
Mark I! Navigation Plotter................ .. $4.00 
AIRLINE TRANSPORT PILOT RATING (by 
Zwenug). Covers all subjects on which the pilot is ex- 


amined. Typical “‘multiple clfbice’’ examinations in 
the appendix. $4.00 postpaid or C. 0. D. 


PAN AMERICAN NAVIGATION SERVICE DEPT.-M 
12021 Ventura Bivd., N. Hollywood, Calif. 


GROUND INSTRUCTOR RATING. Just published. Con- 
tains Typical ‘‘Multiple Choice’’ examinations on 
Navigation, Meteorology, Aircraft and Theory of 
Flight, Engines and CAR. Nomenclature and aviation 
dictionary in of book. It’s new and different. 
Something you cannot afford to be without, $3.00 
postpaid. Or it may be purchased in combination 
with ‘Ground Instructor’? for $5.00. 


AIRPLANE ond ENGINE MECHANIC: Examinations. 
New authentic Quiz Book now covers the new Typi- 
cal Multiple Choice examinations fully illustrated 
with necessary diagrams, Used by Lockheed, Doug- 


las, Northrup, Ryan and outstanding schools. Why 
fail? Only $3.00 for both examinations and CAR 
Instrument Flying by Weems & Zweng.......... 4.00 


FLIGHT INSTRUCTOR Deluxe (by Zweng) Contains 
basic text and “Typical Multiple Choice’ Exams. . $4.00 
DALTON MK VII NAVIGATION COMPUTER. 7.50 
COX & STEVENS COMPUTER -00 


Celestial Air Navigation Training 


Prepare now for this important phase of Air Defense. 
Our students are now air navigators and instructors 
in Various quarters of the world. Discharged Veterans 
nay enroll under G-I Bill of Rights. 


Write for Information 

















When you need 
quick action on 
Opportunities 

available or 
wanted in 

Aviation ... USE 


MATION'S “MARKET PLACE” 


FOR SALE OR LICENSE 
PATENTED OUTSTANDING 
HYDRAULIC DEVELOPMENT 


Variable Displacement Pumps, Motors, and Hy- 
draulic Transmissions, for industrial, aircraft, 
automotive, and miscellaneous pressure power ap- 
plications. 
THE BEST ON THE MARKET 
$-898, Aviation 
520 N. Michigan Ave., Chicago 11, Ill. 


WANTED 
“AIRCRAFT YEAR BOOK” 


Back Volumes for Years 
1919 - 1923 - 1928 - 1935 


W-907, Aviation 
330 W. 42nd St., New York 18, N. Y. 








FOR SALE 


One Stinson, Model SR-9B, powered with 
Wright R760E2. Total time on ship and 
engine, 1700 hours. Time since overhaul, 
engine, 175 hours. 

Equipped with constant speed propeller, 
complete set blind flying instruments, in- 
cluding directional gyro and artificial 
horizon with engine driven vacuum pump, 
radio transmitter and receiver, and spare 
battery and miscellaneous spare parts. 


Price, $9000, fly-away-Denver 
Contact Stanley R. Shatto 
Continental Air Lines, Inc. 
Stapleton Air Field, Denver, Col. 


nERO TRADES 


COMPANY 
Roosevelt Field, L. |. 


EXPERIMENTAL WORK 
MODIFICATIONS 


Manufacturers of 


Specialists in 
Airplane Parts 


Wood & Metal 
Government Approved Station | 15 














At your service... 


Clasaified advertising bring business needs and 

feted entice to the attention of men assoc- 

: bo executive, Manegement, sales and re- 

a technical, engineering and operating 

re €s with the industries served by these 
taw-Hill publications, USE IT. 


Departmental Staff 


McGraw-Hill Publishing Co., New York 18, N. Y. 


Electrical World 

Electronics 

Engineering & Min. Jour. 
Engineering News-Record 

E. & M. J. Markets 

Factory Mgt. & Maintenance 
Food Industries 

Power 

Product Engineering 

Textile World 


Air Transport 
American Machinist 
Aviation 

Aviation News 
Business Week 

Bus Transportation 
Chem. & Met. Eng. 
Coal Age 
Construction Methods 
Electrical Contracting 
Electrical Merch. 


ANODIZING OF ALUMINUM 
HARD CHROMIUM 
PLATING 


Philadelphia Rust-Proof Co. 
3217 Frankford Ave. Phila., Pa. 

















SEE US FOR 


Ab 


INSTR 


NEW — USED — ALL TYPES — SALES — REPAIR — INSTALLATION — COMPLETE STOCK 
STANDARD AIRCRAFT 
angar "D", Roosevelt Field, Mineola, L. |., N. Y. 


Approved Repair Station 188 


UMENTS 


EQUIPMENT COMPANY 


Garden City 8753 
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ITS A PRODUCTION PLUSSER! - ITG A COST REDUCER/ 
Time was when this manufacturer of magneto housings ° By switching to Phillips Recessed Head Screws, this 
used slotted screws and helical inserts to fasten heads to > manufacturer turned a slow-motion process into a fast, 
withstand flight vibrations. Though expensive, this labor- . 1-step power operation, got a truly vibration-proof fasten. 
ious, 2-step hand operation never produced completely ing. He also sliced fastening material costs about 71%, 
vibrationless fastenings. o assembly costs correspondingly! 
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(TS A STRENGTH BUILDER! . 19 AN ORDER GETTER! 
Besides being more efficient from assembly and cost ° From the sales angle, too, Phillips Screws are in a class by y 
angles, Phillips Screws are better from the design angle. e themselves. They snap up appearance of any product... 
Engineered to stand heaviest driving pressures, they take make it stronger...and banish the burred screw heads 
any load you need to impart product strength and rigidity. e that mar smooth surfaces, snag clothing, sabotage sales. 

e 


Its Plallijoa-- the engineered recess: 


In the Phillips Recess, mechanical principles are so correctly appli 
that every angle, plane, and dimension contributes fully to screw-drivi 
efficiency. 


... It’s the exact pitch of the angles that eliminates driver skids. 
















... It’s the engineered design of the 16 planes that makes it easy to ap il 
full turning power — without reaming. Me6t 
... It’s the “just-right” depth of recess that enables Phillips Screw H —_ 
to take heaviest driving pressures. Po 
With such precise engineering, is it any wonder that Phillips Bid. 
speed driving as much as 50% —cut costs correspondingly? ua 
To give workers a chance to do their best, give them faster, ¢ BM 
driving Phillips Recessed Head Screws. Plan Phillips Screws into y Presi 
BLA 
product now. pac 
Cath 
fa PS 27" on 
lation: 
for tw 
for tw 
Dar, 
WOOD SCREWS * MACHINE o nea ° SELF-TAPPING SCREWS ° STOVE® tee 
at the 
© ¢ @© © @ @¢ © Made in all sizes, types and head styles © * * * ° a me 
Publi 
American Screw Co., Providence, R. 1. The H. M. Harper Co., Chicago, Il. Pawtucket Screw Co., Pawtucket, R. 1. The o 
Atlantic Screw Works, Hartford, Conn. International Screw Co., Detroit, Mich. Pheoll Manufacturing Co., Chicago, Ill. witha 
The Bristo! Co., Waterbury, Conn The Lamson & Sessions Co., Cleveland, Ohio Reading Screw Co., Norristown, Pa. ester, AIRS 
Central Screw Co., Chicago, III. Manufacturers Screw Products, Chicago, III. Russell Burdsall & Ward Bolt & NutCo., Port Chester MeGr 
Chandler Products Corp., Cleveland, Ohio Milford Rivet and Machine Co., Milford, Conn. Scovill Manufacturing Co., Waterville, Cont. to Pe: 
Continental Screw Co., New Bedford, Mass. The National Screw & Mfg. Co., Cleveland, Ohio Shakeproof Inc., Chicago, III. r) 
The Corbin Screw Corp., New Britain, Conn. New England Screw Co., Keene, N. H. The Southington Hardware Mfg. Co., Southingto™ 
General Screw Mfg. Co., Chicago, (Il. Parker-Kalon Corp., New York, N. Y. Wolverine Bolt Co., Detroit, Mich. E 
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